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FIRST PART. 


ORIGINAL ARTICLES 


Present Status of Agricultural Education in Canada 

by 

Prof. S. B. McCready, B; S. A. 

Director^ Elementary Agricultural Education, Province of Ontario, Canada^ 

Jurisdiction of the federal and frovinciae Governments* 

* By virtue of the British North Aineric^u Aet passed by the British Pax- 
Hameut under which the provinces become a federation known as the 
Dominion of Canada, concurrent powo: of legislation with regard to agricul- 
ture is exercised by the Federal and Provincial Parliainents, The Ped^ 
eral ParHament may make laws concerning agriculture in any or ril of the 
Provinces, and any law of the legislature of a Province relative to agricul- 
ture shall have effect in and for the Province so long as and as far only ^ 
it is not repugnant to any Act of the Parliament of Canada. 

Education in its restricted sense, including the teaching of Agriculture 
in the schools, is the exclusive prerogative of the Provincial Governments, 
However, in its broader sense of educational agencies other than the ree- 
fer schools, concurrent power is exercised by the Dominion and Provincial 
Governments. Sometimes, moreover, there is a certain measure of collabor- 
ation between them. 

The aoricuuturai. instruction apt, 1913. 

The passing of the Instruction Ad 1^13 by the Dominion 

Parliament during its last session, at the instance of the Minister of Agri- 
culture, Hon. Martin Burrele, is the most momentous event that has bo 
curjredinthe history of agriculturai education M Canada in recent years. 
Prom it a great impetus for agricultural education has been generated. This 
ehcourageinent lies in the favorable seUtimeUt awakened by the Federal 
^ perhaps as much as in the generous vote of money^ 
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By the terms of the Act the su:ii oi $10,000,000 is set aside for distri- 
bution anioiigsi the proriiices dtirisg the nest ten years on a pro rata of 
population basis. the espenditiire of the protinclal grants is entire- 

ly in the hands of the proxdncial authorities, the approval of the Federal 
authorities is first necessaiy' for any proposed outlays. 

Xo restricting pro\dsioti£ appear in the Act. Any commendable line 
of effort tliat the provincial Deyiartments of Education and Agriculture may 
desire to cany out uill be supported. It aims to strengthen all lines oit.. 
instructional and educational work already' under development. Many 
of the undertakings mentioned below as being carried out by the different 
pro\*iiices have been initiated or are being made possible of development be- 
cause of the support of this Act. In every part of Canada its influence is 
being felt. 

IXSTRUmOX THKOIJGH AGEICimTURAI, ORGANIZATIONS. 

It is rather difficult to define the term agricultural instruction 'b 
Ordinarily the word instruction is restricted to the work of schools and 
teachers, but in agriculture other agencies may be and often ate consider- 
ed as educational agencies. These agencies are more numerous perhaps in 
the Promnce of Ontario than in the other pioffinces of Canada although 
they are more or less represented in them all. Their objects are educa- 
tional ; the}' seek to promote some particular branch of agriculture or farm 
life through show's, competitions, annual meetings, printed reports and courses 
of lectures. They are designated as Associations, Societies, Institutes 
and Unions. Of those called Associations there are the Vegetable Growers’, 
Fruit Growers’,Bee Keepers’, Corn grovreis 7 Cattle Breeders^Sheep Breeders’, 
Serine Breeders’, Horse Breeders’ and Dair\’men’s. Of those called Societies 
there are Agricultural, Horticultural and Entomological. Of the Institutes 
there are the Fainiers’ Institiitesand the Women’s Institutes. The Agricultural 
and Experimental Union is another educational organization. All of these 
receive funds from the provincial treasuries and are under the siipenrision 
of the Departments of Agriculture. Besides these organizations, numerous 
Fanners’ Clubs, and Boys’ and Girls’ Clubs have come into existence with- 
in the past few^ years and may be considered as educational factors in 
agriculture. There are vei}* few parts of the country where at least one of the 
organizations is not represented. Their membership is made up of the most 
progressive people as a rule although there are still many people to be reach- 
ed by them. Demonstration trains too have in recent years taken ins- 
truction and demonstrations to the farmers; they are operated jointly 
by the railroad and the Departments of Agriculture. 

Under the support of the Dominion Department of Agriculture there 
are other organizations doing educational work such as the DonaiBion Ex- 
perimental Farms, the Dominion Seed Growrers’ Association, the Forestry 
Association and Cow-Testing Associations. Some of the different bran- 
ches of the work of the Department are under the direction of special of- 
ficers called Commissioiiers. There are a Dive Stock Commissioner, a Seed 
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Commissioner, a Dair\- and Cold Storage Commissioner. It has also a spec- 
ial Publications Branch which looks after the publication and distribu- 
tion of all reports, bulletins and circulars. 

These organizations and officers of the Dominion Government work 
hand in hand with the Provincial organizations and officers. Their work 
is carried out so as to supplement and help and not to overlap the provin- 
cial work. There is friendly co-operation along all Hnes, The Experi- 
mental Parms located at strategic points throughout the Dominion, besides 
teaching thousands of farmers by actual demonstrations, distribute valua- 
ble planting material and reports, and send out members of their staffs to 
lecture at farmers' meetings. The Seed Growers’Association, besides train- 
ing its members in the growing of selected seed, further serves the fanners' 
interests by securing and distributing such seed. The Dairy and Cold 
Storage Branch organizes and supervises Cow Testing Associations through- 
out the Dominion, being assisted in this by the provincial authorities. The 
Seed Branch looks after the administration of the Seed Control Act through 
which farmers are protected from impure seed ; in its laboratories, seed 
for planting is tested for purity and germibility and reported upon to the 
individual farmer, Thelyive Stock Branch serves in its own field in all 
the different provinces. 

In every phase of its activit^j' the work of the Dominion Department of 
: Agriculture is educational. It has taken no small share of the work of ins- 
tructing Canadian farmers in scientific agriculture. As time goes on its 
work increases. 

Ontario. 

In the Province pi Ontario, there is at the head of the schemes for agri- 
cultural education, the Ontario Agricultural College located at Guelph. 
It has been in operation for thirty nine 3’^ears. In 1902 the Macdonald 
Institute was established and made part of the College. In this there are 
Departments of Home Economics, Manual Training and Nature Study organ- 
ized to train teachers and to promote these subjects in the schools, and in 
the case of the Home Economics Department to give to girls from the 
farms training in cookery, sewing, laundry work, etc. The Ontario College is 
the mother amongst the Agricultural Colleges of the Dominion. The 
other Colleges resenible the parent college in many of their features. 

The regular work in Agriculture has two aims or conclusions. Students 
attending two years receive diplomas as Associates of the College; the work 
is adapted as far as possible to the practical needs of the farmer in his every- 
day work and problems. A further attendance of two years leads to a grad- 
I nation as, a Bachdor of the Science of Agriculture {B. S. . 4 .) granted by 
the Provincial iMversity. The last two years' work takes the student 
further into the scientific study of the subject. The College constitutes 
part of the University of Toronto. 

Much instruction is given in short courses. These are held throughout 
the year. They include a three months’ course for eheesemakers and but- 
: t^ermakers (another Dairy School serving the eastern part of the Province 
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is located at Kingston), a two wrecks' course on seed and cattle judging, a 
four weeks' course in poultry keeping, tw^o weeks' course in fruit growing 
and bee keeping, a ten weeks' spring course for Normal teachers, three 
months' courses in domestic science and domestic art, five weeks' courses 
for public and high school teachers, besides shorter courses for school ins- 
spectors, judges of field crop competitions, milk inspectors, ice cream manu- 
facturers and travelling dairy instructors. In the month of June the Col- 
lege is given over to the entertainment and instruction of thousands of 
members of Farmers' Institutes w^hich arrange excursions. 

Biiriiig the past six years there has been a marked growth in the work 
of the so-called District or County Agricultural Representatives. From 
six appointed in 1907, the number has grown to thirty-seven. These young 
men are all graduates of the Agricultural College, holding the degree of 
B. S. A, From central locations in their counties they carr}^ on many diverse 
lines of activity. These include holding short courses in the local High 
Schools, teaching elementary agriculture to the regular High School classes, 
holding seed and stock judging courses out in the country, organizing Farm- 
mers' Clubs, Township School Fairs. Egg-Collecting Circles, Pure Seed 
Clubs for growing, selling or buying improved seed, \dsiting farmers on their 
farms, teaching lessons in country^ schools, carrying out co-operative experi- 
ments on fertilizers, demonstrating modem orchard management, lectur- 
ing at Farmers' and Women's Institute meetings, making drainage surveyrs. 
for farms. 

In the elementary^ schools the teaching of agriculture has been making 
satisfactory advances. It is under the charge of an officer Of the Depart- 
ment of Education designated as the Director of Elementary Agricultural 
Education. No text book is prescribed; the work is based on Nature Study 
and School Gardening. Teachers are specially trained in spring and sum- 
mer courses at Guelph receiving the Elementary Certificate in Agriculture, 
Special grants are paid to teachers and trustees undertaking the work. 
The work is optional but public sentiment in favor of it is growing steadily. 
One hundred and eighty^ schools entered for the work in 1913 to qualify for 
the special grants. Many other schools are conducting school gardens and 
giving some instruction in agriculture without engaging to fulfil all the re- 
quirements for the special grants. Through the Schools'Division of the Experi- 
mental Union, choice planting material is furnished free to the schools 
for experimental and demonstration purposes. During the past season 
Field Agents in Agricultural Education assisted the Director of the work in 
supervising and inspecting the work in these schools, besides giving ins- 
truction at Teachers' Institiites and the Model Schools where teachers are 
trained. At the Normal Schools also, teachers receive instruction in Ele- 
mentary Agriculttire and School Gardening. 

, In the High Schools besides the short courses given by th County Agri- 
cultural Representatives a commencement has been made this year to in- 
troduce agriculture as a regular subject along lines similar to the Public 
School work. Teachers are specially’-, trained for the' service at a summer 
school held at Guelph, receiving the Intermediate Certificate in Agriculkm. 
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Special grants are given to them and to the trustees. Two schools have 
commenced the undertaking. The subject is optional but an examination 
is held on it and the marks obtained added as a bonus on teachers* quali- 
f3ring certificates. 

Quebec. 

In Quebec, Macdonald College located at Ste. Anne de Bellevue, near 
Montreal, stands at the head of the schemes for agricitltural education, par- 
ticularly for the English speaking population of Quebec. Besides this, 
there are smaller French colleges located at Oka and Ste. Anne de la Po- 
catiere. The Agricultural Institute of Oka, as it is called, is afiiliated with 
Taval University and gives a four year course leading to the degree of B. S. A.; 
it is in charge of the Trappist Monks, four or five of the fathers or bro- 
thers being professors in the school. The school at Ste. Anne is of more 
recent establishment than that at Oka. 

Macdonald College is aflSliated with Me Gill University and graduates 
receive from it the degree of B. S. A. after a four years course. As in the 
Ontario College, there is a two years course for the Associate Diploma. A 
^ School of Domestic Science and a School for Teachers are comprised in 
the College. The School for Teachers takes the place of the McGill Normal 
School which formerly carried on the teacher-training work for the English , 
schools. Within the past year arrangements have been made whereby 
agricultural students of the two or four years courses, by taking special ins- 
truction in pedagogy and practical teaching, receive certificates entitling 
them to teach in the English rural or urban schools. A special propaganda 
has been carried on also aiming at the consolidation of rural schools. Besides 
training teachers in agriculture, the College also issues leaflets on agri- 
cultural topics for use by the pupils in the rural schools. 

District, or Agricultural, Representatives carrying on work similar to 
that in Ontario have been appointed in Quebec also. Six of these are tinder 
the charge of Macdonald College, and five are working amongst the French 
population and connected with the Provincial Department of Agriculture. 

In the French elementary schools instruction is given in agriculture by 
^ means of a text book, *My'A^cultute dans les Ecoles**. This has been in 
use for about eighteen years. In some localities school gardening has been 
commenced under the encouragement of the District Representatives in 
some cases. For 1913 there were 234 schools located in; 53 counties reported 
as carrying on this work. In further support of the introduction of the 
subject it is proposed to give students attending the Normal Schools 
^theoretical and practical training in such branches as dairying, poultry- 
husbandiy’' and horticulture, also to encourage teachers and schools to take 
it up by offering special grants of money. 

' , ' Nova Scotia. 

In the Province of Nova Scotia, the A^cultural College located at 
Truro, stands at the head pf the work in agricultural education. Besides 
> this College has been serving the needs of the, two other, 
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maritime proA-inces of NerA" EiunsAvick and Prince Edward Island. The 
work carried on corresponds to the first two years for associate standing 
at the Macdonald College and Guelph and accredited graduates are admitted 
to the third year ATork of these larger Colleges. 

The proA’indal Eonnal College, also located at Truro, is closely as- 
sociated with the Agricultural College, and teachers-in-training have the ad- 
Ajutage of instriictioti from members of the College Staff. A special faculty 
has been organized for the training of teachers for service in “ Rural Science 
Schools At such schools gardening is carried on tinder teachers holding 
the Riirai ScieBce Diploma in w^'hole or in part. Special grants are paid to 
teachers and trustees for the AAmrk^ the amount depending on the grading of 
the schools' effort as “fair”, '‘good”, or “superior”. A Director of 
Rural Science Schools has been appointed to supervise the work through- 
out the province. For teachers activety engaged in teaching, a Summer 
School is held at the Agricultural College to train candidates for the Rural 
Science Diploma. Thirteen teachers from New Brunswick attended the 
School in 1913, receiving special grants from the Oovernment to cover part 
of their expenses. 

New Brunswick. 

For the ProAunce of New BnixisAAnck the instructional needs in agri- 
culture ha\7e been met hitherto b}' the NoAm Scotia Agricultural College at 
Tniro. During the past year, howeA-er, the Fisher Vocational School has 
been built at the town of Woodstock and through its agricultural depart- 
ment a commencement will be made earh’ in 1914 with short courses in 
agriculture. This school has been built under a bequest but the exx^eiise 
of conducting the institution will be met by the GoArernment. Besides the 
winter short courses, a Rural Suniiner School A^ill be held at the Wood- 
stock School ill July. This wdll be for the purpose of training teachers in 
School Gardening and Elementary Agriculture. Those who put. their ins- 
truction into successful practice afterwards in their schools will receive 
special grants therefor. The agricultural work in the schools is in charge 
of the Direcior of Elementary A^ricultiiral Education. Besides the school 
at Woodstock, another agricultural school is planned for the southern part 
of the ProAUiice, at Sussex. 

Prince Edward Island. 

During the year 1913 agricultural instruction in Prince Edward Island 
has developed chiefly in connection with Prince of Wales College. A winter 
short course in Agriculture for farmers was carried out at the CoEege, 
including Domestic Science instruction for farmers' wives and daughters. 
The regular students at the CoEege receiA^e instruction in Agriculture 
also ; tliis is given members of the staff of the proAuncial Department 
of Agriculture. There is also a Summer School for Teachers held at the 
College, training in School Gardening and Elementary Agriculture. 

Two District Representatives are members of the staff of the Depart- 
ment of AgricxEture, one serving the Island west of CharlottetOAvn and the 
other the eastern part,' , . . • , 
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Manitoba, 

In the Province of Manitoba the Agricultural College having outgrown 
the quarters originally provided for it, took possession of its new and 
enlarged quarters on a new site near Winnipeg. The new College is planned 
on a magnificent scale. No expense has been spared to provide the very 
best of equipment and buildings. During the first term over 300 students 
enrolled and it is expected that this number will be increased largely. At 
this College all teachers from the provincial Normal School receive a 
month's training in Agriculture, either before or after the regular normal 
training. 

The agricultural work of the schools is under the direction of an officer 
of the Department of Education designated as Director of Elementary 
Agriculture i School Gardening and Nature Study, School garden work and 
the teaching of agriculture are compulsory in the schools. 

In 1912 Agriculture was introduced into one of the High Schools under 
a special teacher, a graduate of an Agricultural College. This year there 
are five schools with Agricultural Departments, in charge of such teachers. 
This number will soon be increased. These teachers serve under the Depart- 
ment of Education but otherwise carry on work similar to the Agricultural 
Representatives in other provinces. 

: Under the Extension Service of the College, Children's Club work is 

promoted. 

Sashatchetmn, 

The provincial College of Agriculture for this Province is located at 
Saskatoon. In 1912, the first year of its operation, there w^ere sixty-four 
students in the first year of the certificate course. For the fall term of 1913 
it was expected there would be a total enrolment of about one hundred 
" and twenty stixdents in Agriculture. . , 

In the schools the subject of Agriculture is prescribed for Grades YU. 
and VIII, and also for the grade \T[II. diploma which is the high school en- 
trance requirement. For a third class teacher's diploma the subject is 
compulsory. There is no text book prescribed by the authorities ; instead 
there is a list of recommended reference books for the teacher's use. 

Steps are being taken to provide for the training of teachers m Agri- 
culture at the two provincial Normal Schools as well as at the Agricultural 
College. 

For the promotion of agriculture throughout the Province, Agricultural 
Secretaries are appointed by the municipalities; Amongst other duties 
they act as weed inspectors. There are about ^ghty of these officers at 
the pr^ent time; They are especially instructed in short courses at thes 
Agricultural Collie. When the proposed Agricultural Representatives 
are appointed these Secretaries will likely serve under them. 

Alberta, , ■ ' 

The Province of Alberta has prcKieeded in its development of Agricul- 
tural Education along lines different from those followed in most of the other 
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provinces. Instead of commencing with an Agricultural College, provincial 
Schools of A^riciiMure have been organized. In 1913, three of these began 
operation ; the^^ are located at Vermilion, Olds and Claresholm, separated 
thus to serve three more or less dissimilar districts. The instruction covered 
corresponds to the first two years of the Manitoba or Ontario Agricultural 
College. Boniestic Science is taught in addition to Agricultiire. It is ex- 
pected that more schools will be started and, as the w'ork develops, 
an Agricultural College will be established as a part of the Provincial 
University-", completing the course of instruction in Agriculture for the 
degree of B. S. A. 

The w"ork in the schools is encouraged also along lines somew^hat similar 
to these followed in Saskatchewan. A Summer School to train teachers 
W"as held in 1913 at the University of Alberta, Edmonton. Eighty-five 
teachers w^ere in attendance. This will be continued and extended. The 
legislature has made provision for special grants for the encouragement of 
agriculture and school gardening. With these two factors in operation 
rapid advancement of agricultural teaching is expected. 

British Cohimbia. 

Up to the present there has been no school or college of agriculture 
established in British Columbia. The question of the establishment 
of an Agricultural Department in the provincial university now under 
process of organization is receiving favorable attention, however. 

In the schools there is no definite work prescribed other than the 
encouragement of school gardens and Nature Study. In some places the 
local Women's Institutes are assisting teachers in the gardening work. 
The Department of Education is planning for an extension of the work 
in both the public and high schools and will submit a bill to the Provincial 
legislature for this purpose in the first session of 1914. 

In furtherance of the fruit interests the Department of Agriculture has 
seven Assistant Horticulturists located throughout the province acting 
in somewhat the same capacities as the ilgricultiiral Representatives of 
the other provinces. Their work is confined, however, to horticultural 
interests ; they do not take any work in the schools. 


Present State of Agricultural Education in Germany 

Professor K. von Rumker, 

Agricultural Hiih School^ Berlin. 

There are three kinds of institutions in Germany which deal with 
agricultural education : 

а) Academic institutions in which research work is also conducted. 

б) Secondary agricultural schools. 

' c) Primary agricultural schools. 
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Besides the above there are a large number of local continuation 
schools, schools of domestic economy, travelling lecturers and continuation 
courses for the spread of general and special knowledge in agriculture and 
domestic science and their allied branches. 

In view of the available time and space it has been impossible to give 
figures for the whole of Germany. Therefore only the principal statistical 
data relating to agricultural education in Prussia and, as far as possible, 
the number of the various educational institutions in the other German 
states of the confederation, have been given in Table L It should be pointed 
out that, owing to uncertainty of some of the material and to the nomencla- 
ture of the schools b^ng frequently difierent in the various States, errors 
may have crept into the classification of individual schools. The table shows 
the numerical prevalence of secondary and primary schools corresponding 
to the greater number of medium and small sized farms. These absolute 
figures, however, unaccompanied by the numbers of the farms of different 
sizes etc. do not give much information as to how far the educational requi- 
rements of the various classes of farms are provided for. It cati safely be 
assumed, however, that the primary and secondary schools are is still far 
frbm being suf&ciently numerous. 

The establishment of secondary and primary agricultural schools was 
t:^en in hand much later than that of academical agricultural insti- 
tutions, and for this reason they do not yet meet the demand everywhere. At 
least 78 per cent, of the cultivable area of Germany is cut up into small 
farms for the holders of which the secondary and primary schools are the 
most suitable. It would therefore be most important to increase still fur- 
ther the lower grade schools in order to increase the production of the 
largest portion of the surface of the country. To the same end it would be7 
advisable to increase the number of travelling lecturers and of demons- 
tration fields which induce smaller farmers to adopt recent improvements 
by means of object lessons. 

The introduction and rapid development of instruction in domestic 
economy is very satisfactory, as good domestic management oh the part 
of the women is an essential factor of the financial success of the whole farm, 
^pemally in medium sized and small holdings. In this connection also fur-' 
tfeex progress is very desirable. 

Academical instruction and research has undergone many transforma- 
tions during the last two centuries. It is at present an organised study 
in the ichiriiculum of the great centres of learning, especially the Universities. 
At the same time agriculture appears also as a section of a technical college 
pCunich) and in independent coU^es (Berlin and Hohenheim), and also 
in the form of agricultural academies (Poppelsdorf and Weihenstephan). 
Of late an experiment has been made besides in Bromberg, of creating 
' a seat of higher agricultural research on American lines where continuous 
Jnstructioh is not obligatory. 

Whi<^ of these forms is the best is still an open qu.estion as each of 
; t&M has its advantages and disadvantages^ OProm a purely financial' pcrint 
, ^ v^^ colleges appear to be the most expmsive form of 
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academical agricultural education, but this of course is no decisive argu- 
ment as many other weighty factors have to be considered. 

With regard to the secondary schools, an experiment lias lately been 
made in Prussia with a new* form of school, the agricultural seminary, 
probabty because the older schools have not adequately filled the gap 
between low^er and academical education. Whether these new inter- 
mediate schools will give good results and e\-entually supplant the older 
er schools, cannot yet be foreseen. 

The general and special courses of continuation lectures for farmers 
similar to those long held for other professions. 2*. medical men, school- 
masters etc, enjoy increasing favour. They also give older farmers the op- 
portunity of becoming acquainted the recent progress in agricultural science 
with the least expenditure of time and money. 

In order to give some numerical data on the institutions of different de- 
grees of agricultural education in Germany, on the cost of their upkeep and 
the number of students enroEed, the prindpai figures for Prussia are given 
in Tadle II. The^^ have been kindly furnished by Prussian Ministry of Agri- 
culture from the statistics of agricultural education in Prussia for 1909-1911 
which are still in the press. In this table, the academical and research 
institutions are arranged according to their age. It shows the numbers 
of students and the results of examinations during the last 12 years. 
It will be seen that Halle and Gottingen are more popular amongst 
Germans other than Prussians and amongst foreigners than the other 
centres of education, and further, as appears natural from their geographical 
position, that Breslau and Konigsberg also attract foreigners to a certain 
extent while the attendance of Germans other than Prussians is strikingly 
low. In order that the examination results should be comparative they 
should be expressed as percentages of the students during the periods under 
consideration but the material is insufficient to do this. From the statis- 
tics it appears also that the attendance at the Berlin college is by far the 
highest of ah the academical institutions of Prussia both absolutely and rela- 
tively and the examination results testify to the diligence of the students. 

The independent agricultural colleges are heavily handicapped compar- 
ed with agricultural faculties of universities or technical college by not 
possessing the right to grant doctor's degrees, and, if the question it to be 
solved as to ■which form of academical education is most suitable and suc- 
cessful for agriculture, it would be necessary to place the independent agri- 
ctiltural colleges on an equal footing with the universities and technical 
and veterinary colleges such as the Hochschule fur Bodenkultur ” at 
Vienna, with regard to entrance examinations and to the standing of the 
final diploma' or degree. 

Table III gives a general account of the running expenses of the aca- 
demical institutions for agricultural education and research for the year 
1910, the latest year for which material is available. It shows that the 
faculty of agriculture at Kiel has stiU remained quite undeveloped, and that 
at Breslau salaries are a relatively important item compared to other, uni- 
versities owing to the budget being charged with a number of pensions. 
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The table further confirms the statement made above, that indepen- 
dent agricultural colleges require larger contributions from the State than 
agricultural faculties attached to larger scientific centres, because the former 
need a special staff and equipment for each auxiliary science which is 
unnecessary when the agricultural faculty is attached to a university or 
tecnical college. 

It is impossible to judge of the value of the academical education from 
the statistical material contained in these tables as the figures refer only to 
nunor points and fail to consider the most important point, L e. the 
scientific activity. Productive and creative scientific work should form 
the basis of work at centres of academical education and provide the 
means of instruction, while didactic methods may be employed in ah 
secondary and primary educational institutions. 

For modern research work a considerable equipment is required, 
libraries, laboratories and museums are no longer sufficient, but fields, 
gardens, accommodation for live stock, etc. are necessary in order to inves- 
tigate the many questions which agricultural practice alone can never solve. 
In this respect the.Berlin College, so richly endowed in other directions, 
is inferior to all the other academical centres of Germanyy with the ex- 
ception of Kiel (see tcMe II last column), and only now, ^er an existence 
; of 32 years, is this lack of experimental equipment about to be remedied. 

\ , Table I V gives a summary of the attendance and expenses of the three 
higher horticultural institutions of Prussia. The lack of suitable experi- 
mental area at the Bahlem institution is striking, being probably due to 
the difficulty of obtaining suitable lands in the neighbourhood of Berlin. 

Table V is a summary of the attendance and expenses of the secondary 
agricultural educational institutions : of the agricultural seminaries for 
the year 1911 (the second seminary being only founded in 1910) and of 
the agrictdtural schools for 1910. This table shows that at present the State 
contributes somewhat more than the sums of the independant incomes 
of these institutions and that, besides the State, the pro\incial and local 
authorities contribute to their maintainance. 

The secondary agricultural educational institutions are everywhere 
provided with experimental fields but unfortunately, in a number of cases, 
the area is very insufficient. Greater facilities for object lessons would 
be very desirable. 

Table VI is an summary of the attendance and expenses of farm and 
, winter courses in Prussia in 1910. These show very different develop- 
ment in the various provinces. The best in this respect are the Rhine province, 
; Hanover and Westphalia, then follow East Prussia, Schleswig-Holstein, 
Saxony, Brandenburg, Silesia and Posen; last of all come the district 
/ of Cassel, West Prussia and Pomerania, Wiesbaden and Hohenzollern being 
left out of consideration. The number of winter courses exceeds considerably 
that of the farm schools (2x2 against xy) and it would seem that the fopner 
are a form of agricultural education espedaily suitable for many localities. 

.The largest part of the expense of keeping up these schools is defrayed 
the next contribution in point of importance being provided 

2 ' 
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by tbeir own income (scliool fees etc.), and smaller amounts by grants from 
tlie provincial and local unions, from local autliorities and, lastly, from 
cbambes of agiicultiire and agricultural associations, tbougli the latter in 
a great majority of cases, were the original founders fo the schools. 

Table VII gives data refering to the specialised primary schools in 
Prussia, among wMch the farrier's schools are by far the most numerous, 
while financial the dairy schools are the most important, bfext to these 
come the gardening schools. Further details can be seen in the tables. 
The directors of the winter courses and, to a great extent also, those of 
the specialized lower schools act as travelling lecturers in their spare time 
for their own districts, and do a great deal of good by gaining the confidence 
of the inhabitants and thus increasing the attendance at their schools. 
There are besides a number of official travelling lecturers not attached to 
any school 

Table VIII gives data concerning the unattached travelling lecturers 
and instructors in Prussia in igio; their numbers, their districts and their 
salaries, as well the sources of the same. In point of importance the State 
grants come first, followed by those of the chambers of agriculture and of 
the agricultural associations ; the latter oganisations in most cases also 
decide upon the work that is to be done. Provincial or local unions limit 
their grants to travelling lecturers for fruit growing, wane making and 
animal husbandly^ 

Table IX is a sunimar^^ of the state, expenses and distribution of schools 
of domestic economy in Prussia in 1910 for girls who have already received 
the ordinary compulsory primary education. In this group of schools 
upwards of 77 per cent, of their expenses are defrayed by their own income, 
9 per cent, by district federations and local authorities, 6,4 per cent, by 
State aid and the rest by chambers of agriculture, associations, provincial 
federations, etc. Silesia is at the head of the list with 12 of these permanent 
institutions followed by the Rhine province with 9, Westphalia with 8, and 
the other provinces. The greater number are travelling schools, especially 
in the Rhine province, Hanover and Silesia. Next in order come the conti™ 
nuation courses in domestic economy, which are specially prevalent in 
East Prussia. It is greatly to be desired that this form of education, which 
has given such excellent results and is in such a flourishing condition, should 
continue to develop. 

Table X shows the development of agricultural courses and coiitiiiua™ 
tion classes in the years 1910-11 and afiords satisfactory proof of the in- 
terest taken by farmers in this form of education. The contribution from the 
State and other sources for the courses dealing with general subjects is 
small in comparison to their own income, but on the other hand' this 
order of things is reversed in the case of the 'Special courses wliich ate 
much more numerous. The former are mainly attended by farmers from 
the districts in which large farms prevail, the latter by small farmers. 

Table XI sets out the total expenditure for all the above mentioned edii-' 
cational institutions dealing with agriculture and domestic economy in 
Prussia. It shows that, of the total cost 36.9 per cent is defrayed by the 
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independent income of the institutions, 39.9 per cent, by the State, 8.8 per 
cent, by the provincial federations, 8 per cent, by local authorities 5.2 per 
cent, by the Chambers of Agriculture and agricultural associations and. 
1.2 per cent, by other sources. 

The State contribution of 3 871 385 marks (£189 698) was distrib- 
uted as follows: 

1) 1 455 472 marks (£71 318) to the academical and research msti- 
tutions, and 1 435 marks (£70) to the general agricultural courses, making 
altogether 1 456 907 marks (£71 388) or 37.6 per cent. The part expended 
on education chiefly benefits the class of large landowners while the amount 
spent on research work and furtherance of agricultural science benefits 
every class of Prussian farmers. 

2) 1 996 368 marks (£97 822) or 51.6 per cent, to the secondary and 
lower educational institutions, including 52 545 marks (£2 575) for special 
courses. Medium sized and small landowners and farmers are chiefly 
benefited by this contribution. 

3) 329 963 marks (£16 169) or 8.5 per cent, to the higher horticul- 
tural schools. 

4) 88 147 marks (£4 317) or 2.3 per cent, to education in domestic 

science. . 

•Notwithstanding the fact that the greater part of the State contribution 
beiefits the medium-sized and small farms, this outlay is very moderate for 
a State like Prussia and justifies the desire not only for increased grants but 
also for general progress in the whole system of agricultural' education (i). 
Teaching by means of object lessons must be practised in every degree 
of agricultural education, from the lowest (which has not yet been univer- 
sally adopted in Prussia) up to the highest, and to a much greater estent 
than has been customary until now, for such lessons produce a much more 
lasting effect than mere words. 

The great progress that agriculture has achieved in Germany during 
the last quarter of a century is the result of the union of practice with 
' science, and proves that money spent on research and on education in every 
. cla^ brings in a high rate of interest and is compensated by the increase 
of returns, of land taxes and of the revenue from the State railways. The 
Expenditure of money on education is not an outlay but an investment which 
IS eventually returnai to the State with an abundant surplus, as though 
it were placed in some profitable busings undertakii^. It is therefore not 
only justifiable but, from the point of view of modem economics, actually 
necessary, until the highest possible rate of production be reached in all 
classes of fa rm s and in all parts of the country. Failing to do so signifies 
an incomplete utilization of existing possibilities of production and keeping 
down the national wealth. 


(z) Ch. TeslUtgmgji«s:.J!Cgl..I’r^S., £andei‘OcM, KeSegiam, 1913” p. 80 et seg. 
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Tabi,B 1 . — Instihdions for agnculUiral edncaiton in Germany, taken froW' 


Academic Institutions far agricultural 
education and reaearda 


Secondary schools 


1 

! Hi) 

1 V 

Id 

t 

\ > 

a 

, p 

High Schools 

Academies 

Techtiical 

Colleges 

Research 

Institutes 

Veterinary 

Schools 

S 

CCS 

.3 

1 

i 

Schools 1 

1 

Horticultural j 

High Schools | 

Estate 

Management 

School 1 











Fmssia 

5 

I 

I 


I 

2 

2 

i8 

3 

I r 

Bavaria 


— 

I 

I 



I 

— . 

3 

— . 

— , 

Saxoay 

I 

— 


— 

— 

I 

— 

9 


— j 

Wurtemburg 



I 



— 

— 

— 

— 

— 

j. 

Baden . , 


— 



— . 

I 

— 

— 

— 


Hesse 

I 

— 

— 

— 

— 


— 

I 

— 

i ^ 

Meddenibnrgo ..... 

(1)1 

— 

— 

— 

— 

— 

— 

— 

— 


Saxe- Weimar 

I 

— 


— 

— 

— 

— 

— 

— 


Oldenburg 

— 

— 






— 

I 

— 

— i 

Brtmswich 

Tlixirmgiaj Anliallj Wal- 


— 





— 

— 1 

I 



deck ........ 

— 

: . — 

I 

{ — 

i — 

i 

— 

I 

I — 


Free States 

— 

! 

1 

1 — 

1 — 

1 

— 

; — 


' S 1' 

Alsace-I^oraine 

— 

; — 

1 

i 

1 — 

— 

— 

— 

I 



Oermatiy, total . . . 

9 

i 2 

i ^ 

1 ^ 

I I 

j 

! 

5 

2 

35 

3 

J 


(t) Only just started and still sonewhat imperfectly organised. 


Tabi,e II. — Attendance and examimim 


Nationality of students 



0 

G 

1 

0 

(U 

Total no. 
of students up 
end of 1911-1 

tS 

2 

pk 

Other 

Germans 

'1 

s 

a 

1 

s, 

1. Halle Uwerslt}’ 

2. Goettingen » 

3. Kiel » 

4. Konigsberg » . . . . ' 

5. Breslati » . 

1863 

1872 

1873 
1876 
IS8I 

22 871 
3005 
186 
2059 

3 167 

13 217 

I 999 
152 
1659 
2535 1 

4^33 

434 

16 

62 

92: 

5 521 : 
372 
18 
338' 
54^ 

Total 


31 288 

19 562 

4736 

6990 

Agr. Academy Bonn-Poppelsdorf 

Agr. High Scbooi, Berlin . . . . ' 

** Kaiser Wilhelm ” Institute, Bromberg. • . . 

1847 

1881 

1906 

6889 
31 14S 
27 

5411 
24 266 
^ 27 

860 

3411 

61S 

3471 

Total 

i 

I 

38064 

29 7<>4 

4271 

4089' 

Total no. of students in all Academic InstF 1 
tntions. . . 

i 


69352 

49266 ; 

9 007 

11 079 
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restdls in Academic Instiiutions. 
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Tabi,E III. — Expenses of Academic Institutions 



Salaries 

etc. 

Runnmg expenses 

Up-keep 

of 

buildings 

and 

garden 


marks 

marks 

marks 

Halle University 

68 6SS 

201 040 

S503 

Gcettingen )> ! 

63 762 

61 063 

5590 

Kiel » - 

800 

XO55 

' — 

Kdnigsberg j> 1 

61 235 i 

III 747 : 

9505 

Breslau » i 

74 096 

75075 

I 462 

ITotal . . . 

268 581 

449 980 

25 060 

Agr. Academy, Bonn-Foppelsdorf 

183 770 

X9S955 

20 946 

Agr. High Scbool, Berlin (r) 

337 419 

211 583 

22 346' 

I\aiser Wilbelm Institute, Bromberg . . . 

74 730 

159 128 

6797 

Total . . . 

595 9x9 

569 666 

50 089 

Total for all Academic Institutions . . . 

864 500 

I 019 646 

75 X49 


{%) Embraces tlie study of all agricultural industries (distillery, brewery, etc.). 

(2) A property at Wunde also serves as an experirGental farm. 

(3) Some fields at Dahlem belonging to tbe Brandeburg Cbamber of Agriculture are used 


TabIvB IV. — Attendance and expenses 




Total no. of students 


i 

Name and date of fundation | 

i 

I 

1910 

Since 

the foundation 

Total expense® 

in 19x0 

BaMem (1823) .... 


no 

I oSS 

marks 

1525^5 

Proskau (1868) , . , . < 

full lime students . . 

86 

1239 

loi 769 

Geisenbebn a. Rb. {1872}, 


[ 81 

1538 

227 200 

special research students. 

42 

528 

Sa 481 484 

short course students . . 

29 

8 479 



xiGRICOW'URAI, EDUCATION IN GBKMANY 


5 S 7 


md AgncuUural Research SMions in 1910. 


TfaveUing 

‘ expenses 

Other 

expenses 

Government 

grant 

Independent 

income 

1 

! 

1 

Total income | 

I 

1 

1 

1 

Area 

of 

experimental 

fields 

and garden 

mariss 

marks 

marks 

marks 

marks 

ha*' 

500 

I 500 

195 201 

85 <^30 

280 231 

116.83 

62 S 

92 

100 773 

30 363 

131 136 

( 2 } ir .20 

— 

I 680 

3 535 

— 

3 535 



I 200 

— 

139 947 

43 740 

I S 3 687 

137-78 

600 

— 

123 716 

27517 

151 233 

32.58 

2 92 S 

3 272 

563 172 

186650 

749 822 

298.37 

9 624 

1 S 404 

X 93 792 

237 907 

431 699 

147.70 

600 S 

33 984 

452 851 

15 S 489 

6 x 1 340 

(3) — 

10835 

20 460 

245 567 

26 293 

271 950 

85.00 

I 26467 

72 848 

892 300 

422 689 

1314989 

232.70 

39 395 

76 120 

I 455 472 

609 339 

2064811 

531.07 


as experimental fields. 


of HorUculiural High Schools. 


Reedpts 

1 ■ 

Ho, of students 
having taken 
the diploma 
up to end of 
1911 

Area 

of 

experimental 

ground 

■ 

' 

Independent income 

Government grant 

Other grants 

i . marks 

marks 



ha. 

" 34 995 ' 

X13330 

4190 

106 

— 

1 , ' . X 5 300 

86469 

— ' 

44 

54.78 . 

';?7036 

130 164 


X 2 

33-03 

-5 ■■ ■ ■i". , ' ■' 

t ' '' 





'' / ^47 33 t 

329 963 

4190 

X62 

67,81 
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Table V. — Attendance ani expenses 


■*“ ’ 1 

1 

No. of pupils 
in 1911 

No. of pupils 
who have 

obtained the 
diploma 
up to 1911-12 

Teaching staff 

Independent 

income 


Total 

Farmers* 

sons 

Masters 

and 

direc- 

tors 

. 

assis- 

tants 







marhs 

Agficultuml Seminaries (1911). 







Konigsberg 

3:5 

— 

40 

2 

6 

4 204 

Schweidnitz 

37 

— 

27 

I 

8 

9450 

Total . . . 

42 

— 

67 

3 

14 

13654 

AgrictiUural Schools (1910). 







Heiligembdl 

176 

67 

403 

8 

2 

iiO 221 

Marggrabowo 

» 127 

41 

286 

II 

3 

22 904 

Marieabiirg 

256 

106 

Sio 

XI 

4 

35 753 

Dahme 

327 

123 

826 

13 

I 

43 S45 

Schl^'^elbein. | 

213 

69 

687 

10 

•— 

26 733 

Eldma 

1S2 

77 

504 

9 

3 

22360 

Samter . 

199 

48 

586 

8 

I 

25 841 

Bojanowo , . . ' 

259 

55 

! 51 

8 

I 

18 982 

Brieg 

250 

98 

709 

8 

6 

28835 

Liegnitz 

298 

1 ^^7 

792 

9 

6 

36532 

Salzwedel 

357 

69 

33 

10 

— 

29 629 

Eleasbixfg {i) 

76 

39 

310 

6 

5 

135 237 

Hildeshelm . . . | 

337 i 

148 

877 


I 

40 051 

LMinghausen i 

204 

75 

863 

12 

I 

36926 

Herfoid (2) : 

301 

56 

481 

15 

3 

36 105 

Wdlbaxg. 

99 

28 

396 

8 

2 

18 362- 

Cleve , * . . 

312 

98 

846 

12 

3 

42 672 

Bltbiirg 

m 

95 

1 337 

7 

6 

33 5«5 

Total . , . 

i 

1 3868 

1389 

10 797 

178 

: 48 

644 512 

Total for seminaries « , . 

1 

— 

{ 

— 

— 

13 654 





Total 

. . « 

658 166 


(i) Escladiag preparatory classes. — (a) lacluding papils of technical schools. 
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of secondary agricvMwal schools. 


1 

Orauts iron: ! 

Total 

receipts 

Total 

es:penses 

Area 

of esperi- 

mental 

ground 

the State 

provindai 

and local 

imions 

local 

autoiities 

chambers 
o{ agricultore 
and 

agricultural 

societies 

masks 

marks 

marks 

tnarlgs 

marks 

marks 

ha. 

— - 

500 

— 

500 

5204 

5204 

— 

10 000 

— 

— 

2750 

22 200 

23 700 

— 

10000 

500 

— 

3250 

27404 

27404 

— 

40950 



I 090 


62 I7I 

■ 

82 062 

0.3037 

42250 


II 698 

— 

76 852 

76852 

0.1763 

54020 

4500 

4450 

— 

98 722 

102 012 

0.04 

39 350 


160 


83 I 5 S 

85 120 

0.3570 

36350 


X3395 

— 

80 978 

80344 

0.13 

33 960 

■9 

3900 

-r- 

64 410 

Si 457 

\0.25 

34370 

■91 

971 

— 

61 182 

65 072 

0.1225 

36 300 

1 000 

5x75 

500 

61 957 

61 9^0 

0.5 

30055 

2400 

— 

X 590 

62 790 

62 790 

2.0 

30075 

7500 

— 

3750 

77 857 

77857 

0.5 

21 000 

— 

20 857 

— 

71 486 

71 486 

0.5 

331x5 

' — 

70X55 

2 000 

240 507 

240 507 

0.16 

45 950 ! 

— 

1304 1 

— 

87 305 

9x805 

0.64 

34200 

9500 

5212 

200 

85 038 

85267 

2.6 

37750 

Sooo 

27 265 

— 

109 X 20 

106 120 i 

I.o 

^ 43 550 

2 900 

8259 

— 

73071 

7307X 

0.7686 

30600 

4500 

4 375 

— 

82 147 

82 147 

x ,5 

31 300 

4500 

2 400 

— 

61 725 

64 133 

X .5 

■655 135 

53 300 

179 576 

7950 

X 540 473 

I 590 082 

13.0481 

10 000 

500 


3250 

27404 

27 404 

— ' , 

663135 

53 Soo 

179576 

II 200 

1 567 877 

I 617 485 

13,04:81 
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Table VI. — Attendance and expenses of elenientar 



Total 

no. of 
sckools 

and 

courses 

r9ii»is 

No. of 

pupils 

igii-ic 

Average 

per 

sciiooi 

Total no. 
of pupils 

In 

school 
up to 
Slarch 1912 

No. 

who took 

full course 


i 

pro- 

vincial 

and 

local 

unions 

Bast Prusia . 

19 


690 


8 437 

3 808 


West Pnisla 

9 


377 

42 

3 595 

I 866 


Brandenburg 

13 

(4) 

524 

40 

5 7S7 

2757 

— 

Pomerania 

7 

(I) 

325 

46 

3 448 

I 263 

— 

Posen 

13 


427 

33 

3 ^29 

I 4S2 

— 

Silesia 

13 

(I) 

798 

1 61 

15 22S 

6535 ' 

— 

Saxony . 

13 

(!' 

779 

60 

16574 

9 119 

— 

ScMeswig-Hoistein , 

14 

(2) 

940 

67 

II 320 

5450 

— 

Hanover 

^2 

( 5 ) 

226S 

54 

372S8 j 

13 78S 

(I) 

Westphalia 

23 

(I) 

I 475 

64 

21 755 

82S5 


District o! Cassel 

lO 


404 

40 

5035 

I 966 

— 

District of Wiesbaden 

4 


130 

32 

I 700 

543 

— 

Rhine province 

i 

(I) 

I I 336 

i 

20 541 

7 602 

I 

Hohenzollern . 

j 2 

i „ 

(I) 

1 55 

i 27 

1 

747 

644 

2 (I) 

Total . . . 

229 (17) 

i 

I 1052S 

1 

1 

j 46 
! 

155 084 

65 loS 

1 

3 (2) 


(i) Hgttres in brackets refer to sckools. 


Tabi,b VII. — Attendance and expensi 


” ' I 

1 

1 

Ho. 

of 

schools 

Total no. of pupils 

Total es:pcasc3 

in 1910 

1910 

up to end 

of 

1911-12 





marks 

Dairy Schools 

15 

393 

7191 

424 267 

Gardening Schools 

14 

318 

3788 

357 783 

Farriery Schools 

70 

I 105 

21 143 

132 163. 

Grass Management Schools 

5 

581 

4157 

108 596 

Potiliiy Farms 

7 

188 

I 160 

86 985 

Beekeeping Schools 

3 

91 

1319 

6589 

Total . , . 

114 

i 

2676 

38 758 

1 1163S3 
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agricuUuYal institutions, {Schools and winter courses). 


Schools founded by: I Expenses 


! local 1 


0 

■S 

1 

1 1 

paid by: 



cs ^ 

s* 



! 




= i 

a 

1 

i 

® i 

ii 

!•« 

S§ 

s 

f 

& 

Total 

ind^endent 

income 

the State 

proTindial 1 | 

and ; local, 
local I authorities | 
unions i 1 

1 

1 chambers 
ofagr. 
and agr. 

1 sodeteties 





marks 

marks 

marks 

marks ; 

marks 

1 uaarks 

— 

— 

19 

— 

155 33:2 

20 739 

84 700 

38 415 

1504^ 

7407 


— 

9 

— 

96382 

10 677 

67 098 

9236 

II 260 

500 

— 

I 

12 ( 4 ) 


X78 158 

50677 

: 52 750 

48 017 

21 809 

16777 

— 

— 

7 ( 1 ) 

— 

107 183 

23 922 

! 36 281 

18 600 

7 Soo 

20580 

— 

— 

7 

6 

X2I 095 

15274 

77 298 

17195 

10 450 

2297 

— 

— 

12 

(I) 

146 363 

1 34 967 

46 360 

38 710 

13 850 

17 276 

-- 

i — 

12 

(I) 

169 358 

81 585 

12754 

64 15S 

II 731 

600 

12 

: d) 

1 

— 

159 063 

55 933 

3421S 

27000 

39 832 

20S0 

35 (I) 

3 ( 2 ) 

2(1) 

1 

372745 

131 786 

53 042 

75 51S 

99304 

9080 

i6 

2 

— 

5 ( 1 ) 

229 204 

57 470 

35 590 

37 538 

28 565 

3863 



lO 

— 

86866 

12456 

30 550 

19 500 

23000 

1360 


I 

3 

— 

17938 

2 120 

9 000 

3 600 

4 543 

150° 

i 

2(1) 

44 

— 

288815 

34798 

70 720 

114 200 

60 950 

8147 

i i 
1 

I 

— 

— 

1014S 

388 

— 

9 750! 

— 

60 

kd) 

1 

9 ( 5 ) 

137 ( 6 ) 

12 ( 3 ) 

2 138 730 

532 832 

610 361 

51 1 437 

402 140 

91527 


1 i 1,1 i ■ 1 


(d special elementary schools. 


Expeases defrayed by: 


grants from: 

ihdependant 

income 

the State 

the province 

local 

authoritiot 

of agr. and agr* 

societies 

' 

founders etc. 

marks 

marks 

■marlrq 

' 


marks 

marks 

255 303 

loi 383 

35983 

100 

26 674 

6733 

132 922 

41 378 

135185 

7488 

23990 

16600 

54 708 

22 376 

7690 

38856 

8 III 


40943 

25 554 

29 855 

7783 

X 200 

3 26x 

■ 44676 

33 672 

— 

■' — 

8 637 


1958 

I 650 

I 500 


350 

I 3^ 

: 5^0 5$o 

226013 

2IO2I3 

. 54227 

68 962 

27953 
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TabeE VIII. — N timber and expenses 


\ 

\ 

\ 

Subjects 1 

i 

1 

j 

No. of 

iectmers 

} 

i 

! 

Salaries j 

and j 

travcilmg expenses 1 

i 

1 



marks 

a) General, 

26 

81 915 

b) Practical agriculture 

I 

I 641 

c) Seed selection. 

9 

20 508 

Peat bog cultivation 

I 

7465 

ij) Bias culture 

I 

2724 

f) Maiiagement of pastures ' 

I 

4536 

g) Fmit growing and market gardening 

42 

169 454 

h) Viticulture and market gardening 

2 

9790 

i) Viticulture 

4 

17381 

h) Eive stod: 

42 

235 578 

1 ) Pig breeding 

4 

21 502 

w) Dairying 

! 12 

62550 

n) Plorse breeding . 

6 

43367 

o) P'arriery . 

I 

9835 

p) Poultry keeping. 

10 

44281 

q) pisciculture ■ 

I 

7 062 

f) Cooperative live stodc . 

3 

II 828 

s) Cooperative societies. 

4 

31 628 

Book keeping . 

3 

7668 

«) National economy 

^ 3 

1598 

Potal . . . 

179 

79s 31 £ 
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of official travelling lecturers. 


Bspensea defrayed by 


! 

the State ' 

proviadai i 

! 

local j 

i 

chambers cl 


i 

local uaioas | 

i 

authorities 

agricultural societies 

1 


marks ' 

i 

49 322 

marks 

I 

i 

marks 

i 

■mfltTfja 1 

j 

! 

32 593 i 

marks 

I 359 

1 

_____ ! 

— 

2S2 j 

— 

10073 

— 

—• 

10 435 1 

•— 

7 068 

— 

— 

397 


2 618 

— 

— 

106 


3 000 

— 

— 

1536 

: — 

95480 

15 950 

6499 

46 841 

4684 

2650 

I 200 

— 

5940 


9625 

7756 

— 

— 


14I 231 

16 150 

— 

77 597 

600 

10000 

-1 

1 

i 

II 502 

— 

23 694 

— 

1 — 

24 620 

14236 ‘ 

24 000 

— 

.96 

19 271 

— 

6660 


— 

3175 

— 

29401 

1 

— 

14 880 


,;750 

750 

— 

55^2 

— 

10341 


— 

.1487 

■ — • 

II 142 

— ■ 

— 

■ 13 314 

6 972 

3 900 



3 768 


! 


, — . 

1398 



41 806 

®595 

275 104 

26492 
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Tabi,EAu IX. — Schools of domestic >■ 

Kind of school 


Province 

! Total no. I 

! . 1 Schools 

; ; for 

i schools 

1 domestic 

‘ ’ science 

i 1 

i 1 

Scoolsfot 

agr. 

domestic 

science 

Travelling 

schools 

Continua- 

tioa 

courses 

Total 

expenses 

i 


: ! 




marks l 

East Prussia 

64 



63 

65588 

West Prussia ........ 

. ! 2 r 




71666 

BraudebiiTg , . 

! 

2 

I 



20 476 

Pomerania . . 


I 

7 


23 284 

Posen. 

^ 7 I 

3 

3 


o' 

Silesia 

. ; 21 

12 

9 


183 764 

Saxony . . 

i 

12 I 

5 

4 


188 947 

$oh1p<;^!g-'Hrvlstpir! , . . . . 


3 



35 683 


: 0 



Hanover 

M 

3 

n 


I3I 216 

Wesphalia, . . . 

15 


6 


146 913 

District of Cassel 

8 I 


7 


70510 

® Wiesbaden 

II 

3 

8 


61 792 

Rhine province 

51 

9 

33 


261 761 

Hohenzollem 

3 




13529 

Prussia . . 

. 1 231 

52 

90 

66 

I 377 203 


I 


economy, exft 


iiidepsadeet 

mcomes 


marks 


774 °/ 
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economy, expt cnees and receipts in 1910. 


Expenses deltayed. by 






grants from 




independent i 



local authorities 




i 


the 




women’s | 

chambers of , 

other 

incomes ! 






provinces 




agr. and 



Siate 


“ Kteise ” 

den ” 

soaeties ' ^ 

‘agr. societies' 

sources 

marks 

marks 

! 

marks , 

marks 

marks 

marks 

marks 

marks 

44 001 i 

14 050 

1 

5000 

17S7 

500 

— • 

250 


60 15 1 

4S30 

t 

i 


— 

2 685 


— 

II no 

900 

1 

2500 

1 

Soo 

700 


4434 

32 

16755 

750 

.50 1 

2319 

400 

— 

2 705 

205 

60 144 

1S3S6 

2 000 1 

300 

300 

327 

500 

115 

134 871 

8 876 


3417 

610 

660 

8 209 

3 121 

179 000 

1 4 000 

i 

— 

2 5C0 

— 

I 638 

1 548 

261 

42 053 

! , 5 800 

h 

1 

1 

200 

— 

200 

7239 

193 

109 045 

4 800 

( 

2 400 

5054 

750 , 

I 190 

2053 

5914 

104 146 ■ 

250 

1 4250 

1 

25014 1 

1 3420 

612 

3:675 

7546 

59540 

5 455 


30S3 

S05 

1503 

i — . 

124 

39 935 

2 500 

300 

1 6821 

1 

1S64 

200 

! 

I Soo 

00 

17a 878 

XI 900 

i 

1 5700 

1 

53566 

6934 

i 

757 : 

2 400 

7 626 

CO 

I 650 

i 

430 

430 

— 

— ' 

— 

2 085 

I 066 563 

88 147 

22 730 

105 291 

16283 

9772 

32813 

35604 

77.4% 

6.4% 

1 - 7 % 

8.8% 

0.7% 

1 i 

2.4% 

2.6% 
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AmcuUural courses 


I. General agricultural courses forj 
practical farmers / 


2. Special courses 


Total for eacli 3-^ear . . . , 


Total for three vears . . . 


No. ol 
courses 
organised 


1909 ; 

19x0 i 
1911 i 


Attendance 

1 

j 

Elementary 

schooliimsters 

attending 

courses 

4436 


5316 

— 

3912 

— 

23 925 

838 

25 708 

954 

32 029 

824 

28 361 

83S 

31 024 

954 

35 94J 

824 

95 326 

2 6x6 


Tabi^ XI. — Total cost of all 



No. of 

Independent 



institutions 

income 

the State 



marks 

marks 

xlcademic education ....... 

8 

609 339 

i 455 472 

Horticultural high schools 

3 

147 431 

329 963 

Secondary schools . 

20 

658 166 

665 135 

Fanil schools and winter courses . . 

229 

532 832 

610 36X 

Primary education 

i ^^4 

530 330 

226 01$ 

Travelling lecturers 

I m 

— 

442314 

Schools of domestic economy . . . 

1 212 

I 066 563 

88 147 

Special agr! cultural courses .... 

1 1 190 

33 4^2 

53 980 

Total . . . i 

— 

3 578 223 

3 871 385 

Per cent , . . 

— 

36.9% 

39.9 % 
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and continuation classes 1909-1911. 


Total 

expeases 

Sxpeases defrayed by: 

fees 

grant from: 

the State 

provincial 
and local 
unions 

local 

autorities 

chambers 
of agr. and 
agr. societies 

Other 

associa- 

tions 

maiks 

jaatks 


marks 

marks 

marks 

marks 

16107 

13294 

559 

— 


2 0S4 

170 

18 692 

II 051 

M35 

750 

— 

3656 

I 800 

15 692 

II 606 , 

772 

— 

— 

3094 

220 

131 050 

22 538 

54 616 

9787 

10 508 

17314 

162S7 

123 071 

22 41 1 

52 545 

S654 

7694 

17412 

14335 

1 19 702 

20 130 

51 068 

9 824 

9 169 

13 408 

16 103 

147 157 

35 832 

55 175 ' 

9787 

10 508 

19 39S 

16 457 

143: 7^3 

33 462 

53 980 

■ 9404 

7694 

21 06S 

16 13s 

135 394 

31 736 

51 S40 

9 824 

9169 

16 502 

16323 

424 3x4 

I6I 030 

160995 

29015 1 

27373: ’ 

56 96S 

48933 


d%nouli’UYal educaiion in 1910. 


Graiit3 frornt; , ■ ■ . __ 


provincial unions 

local unions 

chambers of agr. 

and agr. societies 

othem 

Total 

receipts 

marks 

marks 

marks 

marks 

marlfig 

• 



— 

— ' 

2 064 81I 



— 

4190 

481 4S4 

53800 

. 179578 

ii 200 


I567S77 

. 511437 

402 140 

91527 

— 

2 I4S 297 

! 210 213 

54227 i 

68 962 

27953 

I 117 89S 

41806 

^595 ! 

275104 

26492 

792 311 

22 730 

iai574 

32813 

43 376 

1377»03' 

9 404 

, ' 7 ’^\ '■ 

21 068 

16 155 

141 763 

i*.-’-' 849390 

, 771 806 V 

500674 

120 166 

'.'9^591,644;;' 

f': 

8.0 % . 


, \ 1.3 % 
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Tfes Cattle Issd'tistry in !ta:j at tSie Present Day 


Prop. R. Zappa, 

iJic RrA'i-:i A' i-ichlAiAU CoIL\/j al Pmlioi {Naples). 

IYiH ICjCS CENSUS AXD IIKI..ATIVIV DAXSItY OY CAtTLK 
A'T THE VARIOUS NZ:A(jAS OE ITAAY. 

In all live stock eeicsiises taken VeCA'ious to lYrn’eii 19, 190S, tlie data 
was snopiiec ;V’ tlie owners of the animals tlieinselves who filled in special 
forms; ‘..rrc in tlie i‘)aS ceasns, the dam was collected b5' census officials, 
this S3Wtsm having keen rendered posslkle by the impror'ements in the tech- 
niciii and achiu:ih‘:ratice services oi trie local and provincial go veniments. 
Its results are tlierefore iinicli more reliable than preceding ones. They 
show tnar. in tiie wnoie country there existed altogether 6 193 86 1 head 
of cattle distributed as fellows : 


^ 55*^ CtiVcti jLI'AC'.’ i yeiae oi .... 

125 5S3 barj:A om* x war ol age 

3 403 57; bJi'cr-A .aixl c-...’.vr> over i yera* of ago 
I 2763.16 cvm;.*; dUers over i j'csr o£ ago 


22.4 per cent 

2.1 » 

54*9 » 

20.5 » 


In coiiipariscdi 'Vvilh ihe :ru:::il.ers oi the preceding census (1881) the 
increase returned was i Jao Gao head, that is, in 27 years the number 
oi cattle iaorvved bv- one third oi the number existing in February 18S1. 
The \ ariaiion in each class and in the distribution of the total herd being 
as iolloAvs ; (Tables I and ri). 


iAnuE a. 


Year 

' Calves 

Bulls 

18S1. . . . 

• , 037 507 i 

43 0-;. 2 

190S. . , . 

• ; 1 390 355 : 

126 5S3 

mUtvaii^e . 

» 1 “*b *■* ^5 — "t* 

63 lau 


,Cows asa hei Torsi Osea and steers ^ Total 


2 365 555 i I 403 207 i 4 772 162 

577 I 1276346 ; (5 joS c-Vn: 

ii-.l 6 S 2 ; 126 '" 6 1 ! 1 . 72661)9 


AxTan.giiig the 16 regions of Itahr according to the iimiiber of cattle 
per unit area, they ap7)err in the follou'ing order : 

I. Fmiha. — 2. hoiiihardy. — > g. Venetia. ~ 4. Piedmont. — 5. Mar- 
dies — 6. higurla. — 7. Tuscan}' — 8. Sardinia. — 9. Campania. 

10. ihiibria. — II. I.atium. — 12. Calabria. — 13. ^Ibruzzi and Molise. — 
14. Sicily. — 15. Basilicata. ik. Apulia. 

With tlie eneciwlon of Ihguria, the provinces of Northern Ital}"’ show 
tiie highest figures for clcnsitx" of cattle. Next come Central Italy 
together wMt vSardinia and Campania, and last of all the vSoutliem' 
Provinces and Sicily. . ' ' 
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Tabbe II. — Distribution of caiih. 


i 

i 

1 

2\o. e:sisti 

ng on Siarcli ig, 150S 

Incre-. 

aS£ over tiie census c- 

t 1 S 81 


per sq. 

mile '• 

i 

per ICO 
habitants 


per sq. irJlt 

Per IDO 

! 

of tlie crops; 
of .tlie ' and 

Abaclute : 

of the 

of tlr3 crops 
£.a;i 

.TCfc-.a's 

! 


permanent 

^^cctisus 

Ir.crease 

[leograph- 

'.pcrmur.-'jnl 

rehirreo ia 

1 

icai area ; 

area 

1*1*1908} 


icai area 

, pasture 
, area 

iSSi 

piedmont 

S4.66 1 

133*33 

27-9 

j 

1 18 947' 

IC.43 

1 16.31 

14.06 

Eombardy 

116.76 

1 71. 91 

33.9 

■254 oof-;. 

21.77 

1 40-13 

29.13 

Venet'a 

.97.61 

132.82 

27.1 

190 05S1 

19.50 

j 27.1S 

^25.04 

EtfiVia 

47.16 

^24.53 

8.4 

^2 544; 

6.14 

; 15*79 

14.63 

EmHia 

120.13 

1551.48 

3S.1 

302 iSSj 

34. So 

j 49.97 

45.90 

Marches 

68.35 

Ss-ri 

23. s 

63 7031 

17.01 

j 20.45 

33*10 

Umbria 

35 ‘ 2 i 

50.^9 

19,1 

33 239!' 

S.S3 

\ 12.69 

33-62 

Tuscany ...... 1 

42.46 

70.43 

14.S 

46327! 

5 * 4 ^ 

1 9.06 

14.95 

Eatiuin . . ..... 

2S.22 

39.09 

10,1 

37 227I 

7-97 

j 11*1:3 

39.4S 

Abruzzi and Mol'.se . i 

22.52 

30.55 

1 9.9 

43 482! 

6. 78 

j ‘9 -o6 

43.07 

■Apulia . _ 

12.95 

! 17-86 

1 : 

1 

1 

Diminished 


Campania ’ 

35*73 

49.71 

1 ! 

84 581; 

13.46 

i 18.64 

; 60.09 

Basilicata ' 

16.83 

23.56 

i 13*9 : 

24 175 j 

6.27 

i s.5'4 

5,190 

Calabria 

24.85 

39.87 

10.2 

59 335 ! 

10.17 

1 16.31 

60.00 

BlcTy 

10.94 

25-37 

1 ■ 5.5 , 

1 73 0791 

7*33 

j 9-32 

j ,'58,28'; 

Siardinia . 

1 4°.25 j 

35*57 i 

i 44*4 ^ 

i 9S 303! 

10.54 

j IT. 91 

j ' 35 * 1 ' 5 _ 

The whole Kingdom. 

j 55*92 i 

61 . 52 

1S.3 

I 426 690! 

i=.S 7 

i 13.93 

i 2S.90 


ImP::OVEHEX 1 ' IX THE gUAtITY OF THE CAl’TBE AND BRIEF SURVEY 
OF THE PRINCTFAE BREEDS AND VARIETIES. 

: The Italian breeds and varieties have undergone variations of late 
in their aiiatomicai and physiological characters owing to improved environ- 
mental conditions, espedalty of feeding, and to progress in the methods 
of breeding and rearing. Some breeds have improved considerably with 
regard to their live weight, earl}^ maturity and milk \deld, especially those 
belonging to regions where agriculture and animal husbandry’" are best dev- 
oioped. It is only during the last fev>r years that series of observations 
en the morphological and ph^^sioiogical characters of the live stock have been 
made here and there, and there is as yet no complete and S3^stematic descrip- 
tion of the Italian breeds and varieties.. Thus direct and precise chronolo- 
gical comparisons cannot be made. But the progress already achieved can 
be gauged by a number of facts , intiniately connected with the comi- 
dry's production and consequentlj.mth the productiveness of the animals. 

: ; ; Owing to her great variety of climate, soil and agriculthral conditions, ’ 
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Italy possesses many different breeds and varieties of cattle ; almost every 
region lias its own, and in some of them the varieties are numerous, as 
in the various bdts of mountains which form the Alps and the Apennines, 
But not all of them have the same importance nor have they all undergone 
the same progressive evolution with the renewed agricultural and economic 
activit3" of the country. Among the number, some deserve to be especially 
mentioned as they possess qualities in virtue of which they may well com- 
pete with foreign breeds. 

A. Piedmont. — Among the several Piedmontese breeds the prevailing 
and characteristic breed is the cattle of the Piedmontese Plain which 
varies somewhat from one part to another according to local conditions. 
It is divided into Improved Plain breed and Common Plain breed. The best 
specimens of the former, called also the Carmagnola breed, are found in 
the districts of Carmagnola, Savigliano, Bra, Racconigi and Chieri. The 
animals are high standing, light dun, or often white, with black points. 
They are good workers and beef producers and fair milkers. They are 
not coarse and, being rather early maturing, they fatten easily on suitable 
food and yield highly esteemed flesh. At the age of i8 to 20 months they 
weigh upwards of 1320 lbs. At the age of four years they weigh upwards 
of 2200 lbs and fat oxen, though not highly finished reach from 2420 to 2640 
lbs and mote. The second division of the breed which is found in the val- 
leys and on the hills south of the Po, along the course of the Stura, the Ta- 
naro and the Scrivia, and in several parts of the province of Cuneo, differs 
from the preceding breed by its greater hardiness, its smaller stature and by 
its red coat. It is a better working animal but a poor milker and only 
fairty suitable for fattening. This latter quidity is however more developed 
in certain improved strains such as the cattle of the Tanghe hills. 

In the mountainous parts of Piedmont, the cattle is very varied and 
consists of numerous ill-defined breeds and varieties : 

The cattle of the Stura valley belongs to the Demonte breed, so called 
from its principal centre of production. It resembles the Piedmontese Plain 
breed and, according to some observers, also the Alpine type. It is a 
good working animal and a fair milker. 

The Valdostana breed inhabits the valle}^ of Aosta and the numerous 
neighbouring valley's. It is small is stature, rarely over 4 ft. high, while 
some cows just reach 3 ft, 3 in.. Its coat varies very much, being red, or dark 
chestnut, or spotted ted, or spotted black. Breeders, prefer dark red, chest- 
nut and spotted red. The great variety in the colours is attributed to the 
large number of out crosses constantly occurring. It is chiefly suitable for 
the production of milk, from which butter and the cheese called foii- 
tina '' are made*. VaMosian cows yield on average about 1,32 gallons of 
miHc per day, or 330 gallons in 8 months, some attaining 440 and even 
528 gallons. The cattle are kept in the valleys during the winter and from 
June to September on the Alp*, up to a height of Sooo feet. 

In the valleys of the destrict of Pinerolo the prevailing breed is nailed 
Tarantiiise or Tanna after its place' of origin (Tarantasia m the' upper 
Isere valley) or, more commonly,. Savoyards Sanson includes it' among the 
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varieties of the Alpine hm^A, The average weight of the bulls and oxen 
is between 1320 and 1540 lbs and of the cows 8S0 to 1100 lbs. The stature 
of the adult animals is about 5 ft. 4 in. The coat is dun, darker in the 
males, with black points. They are good strong working animals being 
at the same time fair producers of meat, while the cows are good milkers 
and yield 4^{o to 550 gallons of milk pet annum. The lactation period 
lasts about seven months, the quantity of milk being relativel3^ uniform 
and diminishing but slightl5^ 

On the mountains in the neighbourhood of Biella there is a breed of 
small spotted cattle not without merit for its build and yield of milk. It 
is known as the Oropa breed, and the area it occupies is rather limited. 

Besides the local breeds of cattle, which axe the prevailing ones in 
Piedmont, there are also foreign breeds such as the Schwyz cattle, especiaU}’^ 
in the irrigated parts of the provinces of Xovara and Vercelli, where 
the characteristic farming of the lower Po valley begins, Dutch cattle are 
also met with here and there, but not so frequently, though there are some 
herds of a certain importance, suchas for instance the herd belonging toe omm. 
VrONonA at Marozzo in the Mondovi district. These two breeds are kept 
pure, and also crossed, the crosses being much esteemed for their milking 
qualities. 

B. Lombardy . — Both in Upper and Lower Lombardy, and more espe- 
cially in the latter, cattle are kept chiefly for the production of milk, hence 
the great prevalence of the breeds and varieties which are heavj’’ milkers. 

In the rich plain that includes the Lomellina district, the neighbourhood 
of Pavia, the' lower Milanese tenitory and the province of Cremona the 
brown Schwyz breed is the most prevalent. 

For the most part these animals are imported directly,froni Swit- 
zerland or from the Italian pre-alpine districts for the imme^ate and ex- 
dusivre production of milk. There is thus no local breed nor is breeding 
and rearing of young animals generally practised. Very nearly the same 
may be said of those other districts presenting similar agricultural condi- 
tions, such as the lower part of the pro\ince*j of Bergamo and Btesda and a 
good portion of the province of Mantua, as well as some belts of land on 
the right bank of the Po. 

T^ Alpine region is stocked with cattle belonging to one t3rpe, but 
varying in appearance and characters from one locality to another accord- 
ing to local and climatic conditions. S anson groups all local varieties under 
the comprehensive denominaition of Alpine breed. Considering the favour- 
able natur al conditioUvS of this region it ought to be capable of stocking the 
byres of Lombardy and other lowland regions, a branch of indn try hitherto 
left to Switzerland. Of late years the general improvement in the animal 
husbandry of the country has also been spreading in this region, and already 
considerable progress is noticeable: some valleys of the provinces of Sqndrip* 
Bergamo and Brescia are already in a position to supply dairy cattle, a;pd 
several provinces of the Idndgom have recourse to them for restodring thdr 
; cattle sheds and byres. These results are largely due to the spread of as- 
sociations for the promotion of a^culture and animal husbandry^ to the 
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iiistitutioii of herd-books, to cooperative dairies, to associations for the 
alpine gmidng of young animals etc. 

Working oxep are also an iixiportaiit item amongst cattle in kombardy, 
and are represented by several l^n-eeds. In the teiritoiy bordering on Pied- 
mont the cattle of the Piedmontese Plain prevail, parti}'' imported directly 
and partly bred in the locality itself. In the provinces oi Brescia, Cre- 
mona, Betganio the so-called Tyrolese breed is largely represented, tlerivcd 
either directly from the Tyrolean cattle or frrun its mote local representa- 
tives, the hesi; types of Vviiicii are the Meran and the Ulleii Tn/Zay bi-eed.s ; 
these aiihiiiiJs are highly esteemed both as working ' and l)eet aiiiiiials, as 
the}-’- fatten well and gi're a good carcase weight. A certain coiitiugeiil is 
also sup|)lied b}' cattle of Podolian breeds and by seveml crosses. 

C. ' The Ltck of delinite vaiieties which characterizes the cat- 

lie of almost all tlic Alpine regions is more inarked in the large ruouiitainoiis 
district wliicli coiistitiites the greater portion of Veiietia than anywhere else. 
Ill this mixture of types however a common relationship to the Alpine type 
can be traced. They are small animals destined exclusively to the prod- 
uction of milk for wiiicji they are fairly suitable. A certain amount of 
selection is obser\^ed in their breeding and good results have been obtained 
by crossing the cows with Scimyz and Tyrolese bulls. Breeding anil rear- 
ing are in the hands of small breeders who up to recent years were very 
poor. Hence the cle|)iora.ble condition into whicli live stock raising lia.d 
fallen in that ]>art of the cuniitry. But the cstaMishiiient of coo[)eratiA^e 
dairies, which actually originated in this part of the country has marked the 
l:)egmmng of a new era. The first cooperative dairy began operaticnis at 
Forno di Canale, near Agoido, 011 January 8, 1S72. Since then cooperation 
has rapidly increased and perfected itself, and is proving most beneficial 
to the iiiiproA'ement ol tlie cattle of the district. 

In the rest \knietia working cattle prevail, and these are alst> used for 
the production of meat vvith mote 01 less success according to the l.)n.‘ed 
and general management. In the provinces of Rovigo and Badtia tlic Po 
doHari breed, commonly known as Apulian or Zhn^ia/asliieniost fi'cqueiii,ly 
met with. It is also found to a lesser extent in otlicr ])rovinces of tlic same 
region. Its characters are coinnion to tlie cattle of lArmra, a, ml Bolujpsa. 
districts and of Southern Italy. It is chiefly'' a working animal, being Imrdy 
and resistant, a. very poor milker and fattens mdy to ;i limited extent. To* 
the north of the pnivince of Padua the most diffused breed is the Tyrolese, 
in which liardiiieSvS is blended with a certain degree of fineness S(,> lliat it 
supplies animals suitable for draught purposes and at tlie same time 
producers of meat and milk, In the same province a certain luimber 
of Simnmiials have lately been introduced,. There are also a few Sc/iwyz 
and Rendenn Valley cattle. 

But the greatest progress i-n animal husbandry has been made of late 
in Tower Friuli, where the local cattle has been radically transforiiied by 
crossing with SimmenMs, so much so that the old dun Friuli breed as 
wxdl as the Jurassic ty'-pe have been almost completely replaced by the new 
cattle, knowm in the market as SimmenlaPFriuli The names of two of 
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the principal men connected with this improvement are Br. Gabriei^]-; 
lyXJXGi PKCir.K (senator) and Dr. G. B. Ro?iiA!;o (vet. surgeon). The 
same transformation has been carried out in Friuli as in the Grand-duch}^ 
of Baden and it is an unique example in the development of animal 
husbandly in Italy of what can be achieved whit suitable means and 
perseverance! The first attempts v/ere made in 1870 ; the local govern- 
ment of the Province of Udine began by importing bulls from Meraii 
and from Switzerland wliih were immediately sold by auction ; the third 
year only bulls and heifers were imported. Sufficient funds having 

been voted in the budget, the 5^early imports of breeding cattle has 
been continued, but after the first few- years these have consisted entirely 
of Simmentals. 

D. Ligtma. — The cattle of Uiguiia is unimportant and is composed 
of types belonging to the neighbouring in evinces. Besides a certain 
number of milch cows of various origins, but chiefi3’' of the Alpine type, 
for the supply of milk to the centres of population, there are also Piedmont- 
ese, Podolian and Pontfcniolcsc cattle and various crosses. 

E. Emilia, — Emilia is one of the regions in which great progress 
has been made in animal husbandry during the last thirty years. Its cattle 
is chiefly composed of native breeds, some of wdiicli are deservedly held 
in high esteem both at home and abroad; In some provinces there. are also 
more or less numerous herds of foreign breeds especially in the mik producing 
belts. The ^chwyz breed is wddely spread especially in the irrigated parts 
of the provinces of Piacenza, Parma, Reggio, Modena and, to a lesser 
extent, in the other provinces. It is bred pure and also crossed with 
the local breeds. In these provinces Dutch cattle is also represented, but to 

-a much more limited extent. The province, of Piacenza has the greatest 
number of both l^reeds. lii the province of Reggio, Simmcntah, wffiich have 
much affinity with the local breed, iire becoming incieasingly popular ; for 
several years they have been imported in considerable numbers both for 
pure herds and for crossing, with good results in both cases. Durhmm 
and Charolais were iniported several times into the •provnices of Piacenza, 
Modena and Ferrara, but they were not successful and had no iiiflueiice 
on the general trend of production. In this region the native local breeds 
are the most important, the chief of which are as follows : 

a) The Reggio-Parma breed (or the Dun-fed Reggio as it is called by the 
local breeders) is the prevailing breed in the plains and on the slopes of the 
Appennines in the two provinces of Reggio and Parnla and spreads also 
into the pioyince of Piacenza where it was once hr great demand. It is 
considered a pure breed because its coat colour, which is its principal 
characteristic, is faMy constant. According to prevailing opinion it owes 
its origin to vSansok'S three breeds:, Jtm, Alpine and Iberimt; in fact it 
presents the characters of the three types in various combinations with a 
prevalence soinetimes of one and sometimes of another, and , lacks that 
uniformity which is the chief characteristic of pure breeds. The coat is 
sorrel and was formerly reddish! but, with the improve^^ of the breed 
it has gradually grown paler. The principal external characters are a 
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very tuaifoxmly coloured coat which is extended to the brush of the tail, 
a depigiiientation of the horns and hoofs and a flesh coloured muzzle. 
Brownish spots, streaks and shadings are considered signs of bastardy, 
and foinieiiy depreciated the animals especially for breeding purposes. 
Now breeders are less strict upon this point and consider productivity 
more important. The stature, coat, shape, live weight and general per- 
forinance of this breed of cattle are very variable. The Reggio strain is, 
distinguished from that of Parma by a greater uiiiforniity especially in 
the coat, due to the careful and persevering selection that these breeders 
have always practised and which some continue to practise with extreme 
care. A confirmation of this is afforded by the fact that the Parma breeders 
usually purchase their bulls from those of Reggio. This breed of cattle, 
which combines the qualities of w^'orking animals rvith those of meat and 
milk production, are specially noted for their milking qualities which form 
the basis of the j 9 oiuishing local dairy industry. 

The breed has been considerably improved during the last thirty 
years, especially with regard to increased milking capacity, the improv- 
ement being assisted by the great development of forage crops, notably 
lucerne, in that region. The striking increase in the number of dailies and 
the growth of the manufacture of the famous grana '' cheese of Reggio 
(known as Parmesan) cannot be solely attributed to the increased number 
of milch cows belonging to other breeds, as the niiiiibers imported have 
not been relatively large. In this connection it should be noted that in the 
districts where cheese making is most developed, as in the plains of Reggio 
and Parma and in their continuation in the provinces of Piacenza and 
Modena, there is a very marked decrese in the number of oxen and steers 
and a considerai)le increase in that of cows and heifers, of bulls and of calves 
under one year of age. This has become possible owing to the smaller de- 
mand for working animals clue to the larger acreage in forage crops. The 
cattle have also been improved with regard to meat production. 

b) The so called Baniigiana or Bardi breed, perhaps more properly 
called V altar ese or Taro breed, is a variety of the mountain breed 

which stocks the mountains of Piacenza and of Parma and whicli spreads 
also to the Pontremoli and Genoese districts. The principal centre of this 
breed is in the upper Taro valley from whence it spreads into lAtnigiana and 
the Bardi Valley. The calves are sent to the latter districts itnmediately 
after weaning and kept there till four years old when they are bought l)y 
the farmers of the plains who use them for draught purposes. ' The breed is 
of small stature. The males stand 4 ft. 4 in. high, the females 4 ft. but they 
are compact and fairly well shaped. The fore quarters, as in the Podolian 
type, are more developed than the hind ones, theliniKs are short with' very 
hard hoofs which allow the unshod oxen to stand long journeys on the 
mountain roads. The coat is red in the main with 'darker patches and black’ 
points ; owing to their hardiness they are excellent workers. They ate not 
exacting, wiU adapt themselves to any kind 'of conditions, and, having a 
powerful digestion, usually present a thriving appearance with a certain 
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disposition to fatten. On being transferred to the plains, they respond to 
the higher feeding, increase in size, fatten easily and yield excellent meat, 

0) Another variety of mountain cattle, much resembling the above 
in its anatomical and physiological charecters, is known under the name 
of the Langhirano breed. It differs from the Taro Valley breed only in 
having a greyish coat with darker patches, and like it resembles the Poiolim 
type. It is found in the upper part of the valleys of the Enza, Parma and 
Baganza and is rather frequent on the Emilian Appennines. The oxen are 
robust and powerful draught animals and are much used for farm work both 
in the hills and plains. 

1) The Modenese breed stocks the plain of the province of Modena 
and a small part of the neighbouring province of Reggio. It is also called 
Carpigiana because Carpi is its centre of production. Strictly speaking 
it is not a pure breed but is derived from both the Jurassic and Alpine 
types and exhibits even now a somewhat ill-defined mixture of both types. 
The prevailing colour is dun not infrequently milk:^^ white and often more 
or less gray. The Modenese breeders attach much importance to the pig- 
mentation of certain parts of the body i. e. the tips of the horns, brush of 
the tail, eyelashes and hoofs should always be black, while the muzzle 
should present the so-called split, or grugn sciarpe'* appearance, that is 
to say the whole muzzle is blackish with a red line down the centre. This 
breed of cattle produces both milk and meat and is also used for draught 
purposes. It is not such a good milker as the Reggio Parma breed, but 
some cows yield up to 3.3 gallons per day during the early part of the 
lactation. Of late years dairying has much increased in the plains of 
Miodena and especially in that part bordering on the province of Reggio 
where conditions are somewhat resemble those of Reggio. 

e) The cattle stocking the the rest of Emilia, that is the provinces of 
old Romagna, namely Bologna, Ferrara, Ravenna and ForiJ, are for the 
most part derived from the Podolian hxted, evidences of their common 
origin being very apparent in the various breeds. Three breeds are commonly 
recognised: the B&ogneset the Ferr arose and the Romagnola proper. The 
third is the most interesting on account of the great improvement it has 
undergone. Recently the other two also have been improved, especially 
the Bolognese, but to a lesser extent. The latter varies according as its 
habitat is in the plains or in the mountains. The plains cattle has a gray 
coat, sometimes light and almost white ; it stands high and has a certain 
degree bf fineness. The mountain cattle is of a darker gray with patches of 
a deeper colour stiff. They are smaller and more compact, very strong and 
hardy and possess very hard hoofs. Both are decidedly suitable as working 
animals, more especially the mountain cattle, while, the plains cattle, on 
/the other hand, produce fair meat* The breeders in the plain of Bologna, 
especially in the Itibla. district, are gradually adopting the methods which 
have been so successful in the ^joining province of Forli. 

The improved R6magnola breed (T gentile Romagnola ’*) dates its 
improvement from about twenty years ago, and is now so changed 
' that Podolim characteristics have almost disappeared* It is found 
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ill the plains of the two provinces of Forli and Ravenna and spreads 
over the borders of the adjoining province of Erjlogiia. The cattle 
of the nioiitainoiis belt is of the same type, but differs it by its 
greater hardiness and by being chiefly a working aiiinniL The improved 
cattle are large, high standing aninials ; the calves, us in nil the breeds 
descended from the Pocloliau type, have, up to the age of abmit tlirce 
iiioiitlis, a reddish coat wliicli then turns to a lightish graip Vvith a tendency 
to white ; the bulls are darker gray and \riili age patches of deeiicr colour 
appear, wdiilst cows and onen reiiiain a more iinifornitydirty white. 3 h)th 
sexes have black points. The iiorns are not much developed, lyre shaped and 
black tipped. The whole body is harinoniously proportioned with the excep- 
tioii that the fore qita,rters are more developed than the hind ones, this being 
one of the characteristics of the Podoliaii type. I\uiscles masses are rather 
abundant. This breed of cattle combine more especially the qualities of work- 
ing animals and butcher's beasts. Witlvnrt possessing their primitive liard- 
iiiess they are nevertheless sufficiently strong and robust to satisfy the 
demands of farm work and at the same time they possess that early niaturity 
and fineness which are essential requisites in buclier's animals. The yield 
of milk is very small, barely sufficient for nourishing their own calves. Early 
maturity and a marked suitability for fattening are characteristic of the 
new breed. 

At the age of four years, or shortly after, the incisors are all permanent, 
usually earlier in bulls than in the covvS or oxen. The live weight of the cal'ves 
at birth varies from 88 to no lbs. Wlien adult, cows weigh on an average 
1320 lbs, oxen 1540 lbs and bulls and fat oxen 220u lbs and over. In the lot 
exhibited by the Torloiiia Estate of Torre S. Idauro, Romagna at the Milan 
Exliibition in 1906 there vrere young bulls which at the age of lo or n iiioiitlis 
weighed fro 880 to 990 lbs; four \^ear-okl bulls which w^eighed nearly 2400 lbs; 
one year-old heifers about 880 lbs, two year-old 1320 lbs and three ycair-old. 
1430 lbs; coivs from 5 to 6 3^ears of age 1540 to 1760 lbs; oxen lietwceu 
2 and 2 years of age weighed from 1170 to 1670 lbs and those between 
5 ai]d 6 years 21:10 to 2220 lbs (i). All Roniagnola cattle is not iuii)rove(l to 
the same extent. The greatest degree of jmogress has been a.chieved in 
the principal centres of prodtiction, e. in the neiglibourliood of Cesiata. 
and Rimini. The fame acquired by tlie breed during recent yeaxs is rmVi- 
cipally due to the enterprising spirit and persevenuicc of Loi'^POPDO 

{To he cam'll 


(i) Ing. Tosi and Dr. C. Sbhozzl — La rasza bovina roma-mla dcinazknda Torre 
S. Maufo {Fattoria, Torlonici). Padova 1906. 
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Present State of Cattle Breeding in Uruguay 

« by 

Teodoro and Jtjajst Angbi^ Abvarez 

Hislorical. — Up to the end of the sixteenth century there were no 
domestic animals in Uruguay. The natives lived exclusively b\^ hunting, 
fishing and utilising the natural products of the soil. The first Spanish 
colonies founded along the banks of the Uruguay had only a brief existence. 
In 1603 the Governor ITernamdaria de Saavedra caused a hundred head 
oi cattle to be imported from Argentine together with two droves of mares 
and placed them in a locality provided with good pastures and plenty of 
water, where, together with other animals subsequently imported, they 
were allowed full liberty and multiplied to an extraordinary extent. In 
adapting themselves to their new kind of life and environment the^’* modified 
the characters of the original Spanish cattle which the conquerors had intro- 
duced into the new continent and formed the local or “criolla*' breed. 

In 1624 nucleus of San Domingo de Soriana was founded on the 
coast of Urugua3^ it soon attracted a current of immigration from Buenos 
Aires for the purpose of hunting the wild cattle and the trade in their liides. 
The beef had no market value while the skins fethed o.8o pesos (3s 4 d) 
each and were sent to Buenos Aires or to Spain, In 1680 another settle- 
ment was founded, Ua Colonia, and the trade in hides increased. This 
state of things continued until the invasion of the Portuguese in 1723 when 
Montevideo was founded. Among the privileges granted to the settlers the 
following w'ere included : a plot of land of 25 X 50 “ varas (70 X 140 feet) 
upon wdiich to huild a house, a field of 10 "'cuadras '’ (18.22 acres) and a 
ranch of i ** smerte de campo equal to 4940 acres, besides which, each 
estanciero was given 200 head of cattle and 100 sheep. As the law did 
not prohibit the accumulation of land, which could be bought very cheaply, 
some enormous estates were formed, and even noW' there are some estates 
which include 10 '‘smertes de campo'*, (49400 acres) entirely devoted to 
the breeding and fattening of cattle. In 1670 a decree of Don Joaquin de 
ViANAi governor of Montevideo, forbade the great butcheries of cattle 
and allowed oiity bulls and oxen over 5 years of age and the male calves 
to be killed for butcher*s meat. This law favoured the rapid multiplication 
of cattle which soon stocked the ranches of privated owners, of the Jesuits 
and of the Crown. Francisco Bauza in his Historia mentions two Boyal 
,3' estancias one 130 977 and the other 313 480 acres in extent. The Jesufe 
possessed 37b 300 acres, 

In 1754 was founded the first ** saladero " (an establishment foi* the 
salting and drying bf meat) . but it met with poor success. In 17^6 Don 
Francisco de Medina bought the estancia real de Colla** and 
erected on it a large saladerb" ipr the utilization , of all the principal 
products of the slaughter house, such as hides, flesh, . tallpw etc. As 



6o8 


T. & J. A. AI^VAXi.BZ 


many as looo head of cattle per day were slaiightered. I^aws were 
passed for the protection of the new industry and tasajo'' or '' jerked” 
beef began to be exported to Cuba and to Porto Rico. The animals which 
could he bought for 0.30 peso (is 3^) when Montevideo was founded fetched 
five times as niiiclt aiter the erection of Medina’s “ saladcro At the 
beginning of the nineteenth century there were more than half-a-dozen 
saladeros ’b The progress of the industry was suspended during the civil 
wars, but was continued afterwards and much improved. 

Improvemeni of the cattle, — The improvement of the ''criollo'' cattle 
began in i860 with the importation of Durham bulls, hater, this breed was 
used for breeding by itself, as well as for crossing with the local breed. 
It is much esteemed in Uruguay as it preserves its characters very well, 
and produces crosses which attain weights of 1100 and 1320 lbs. when fat- 
tened on the pastures. Their meat fetches as much as 2, id pet lb. live 
weight. 

The importation of Plerefords began in 1864. They are bred on the > 
same system as the Durham to -which they are preferred by many 
breeders, especialty in the North of the Republic, because they are more 
suitable for the open country. 

The Devon breed was introduced in the distret of Paysandu in 1874, 
it has not spread much, but has found a good market in the vSoiith of Brazil 
where it is imported to improve the native breed. Neither has the Polled 
Angus breed spread much, (in the district of Salto) notwithstanding the 
fact that it has become perfectly acclimatized and yields excellent meat. 
As the lasso in still used for handling the cattle, the lack of horns perhaps 
accounts for its limited distribution in Uruguay. The folio ving breeds 
have also been imported: Polled Durham (in Paysandh); Ayrshire; 
Simniental (at Piriapolis); Jersey (at Toledo in 1887 where it is bred 
pure for the production of milk) ; Dutch (in the district of Canelones) 
alread5r fairly wide-spread in the country; Red Plemish (in 1910) ; Black 
spotted Flemish (imported from Argentina in 1912). But of all the milk 
breeds the most widely spread is the criolla common in the whole 
of Uruguay. has a lactation period lasting five . or six 31101 iths and 
yields about 1.32 gallons of milk per day. 


Tabt.h I. — Staiislics of Ihe liDc-sfock in Urngimy, 

i86u X900 T90H 

Cattle 3 632 203 6 827 426 8 192 (k>2 

Sheep 19S9929 18608717 26286296 

Horses 518218 561 40S 55 ^> 3<^7 

Males. 8301 22992 17671 

5831 93 9^3 180099 

5 437 20426 I 9 95 X 


The rapid rise, in the number of cattle in Uruguay is not due merely 
to the multiplication of the criolla ” breed but to crosses between this 
breed and the 'imported breeds. In 1887 the Associacidii Rural del 
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Uruguay '' founded the Herd-book in which from that time up to 1913 
the following have been entered ; 




head 


head 

Hereford 


9000 

Dexter 

.... 15 

Slaorthom . 


4 900 

Simmenthal 

.... 23 

Lincolnshire Red Shorthorn . 

. . 

18 

Schwyz 

.... 7 

Devon 


134 

Flemish spotted . . . . . 

.... 7 

Foiled Angus 


226 

» brown 

.... 7 

Red Polled 

. . 

54 

Jersey 

.... 68 

Norman • 


183 




To these numbers should be added that of the grade animals amount- 
ing to 157 859 head (1.93 per cent.) ; that of that of the cross-breds which 
amounts to 5 204489 head (63.53 cent.); that of the criollos”, or 
2 690 788 head (32.84 per cent.); and that of the tmspecified cattle or 139 466 
head (1.70 per cent.). 

In Uruguay there are 19 745 farms devoted exclusively to the raising 
of live stock, 18 602 purely arable and 5 527 of a mixed character. 

Formerly all the animals ranged freely on the pastures, the limits 
between the various estates being marked only by a few boundary stones. 
The herdsmen (‘'peonesdecampo'") mounted on horseback, used to ride 
round and round the cattle for several days and nights until the animals 
had grown accustomed to sleeping in one particular place called a rodeo 
It was there too that the animals were collected when required, and when 
a rounding up had been called, the herdsmen (*' la peonada'’) went out into 
the open pastures with a few trained dogs; they emitted special cries at the 
sound of which the cattle gathered in the rodeo Tater the properties 
began to be surrounded by walls ; in 1875 wire fencing was introduced by 
law; the enclosures were made with five strands of wires fastened to hard 
wood posts mandubay '') placed 20 metres (65 ft.) apart with five inter- 
mediate pine supports. After this the fenced or walled estates were sub- 
divided into pastures, partly for the purpose of keeping the several kinds 
and breeds of animals apart. The improvement of the cattle led to greater 
care being taken of the animals. The owners increased the number of 
wares round- the enclosures to prevent their stock from mingling with 
that of their neighbours* They ate obliged now to brand their cattle 
and horses, and to mark their sheep, goats and pigs. 

In 1877, with the assistance of the State, live stock shows and fairs 
began to be hdd, at first at intervals of a few years, then every year in 
some districts. At present they are very wdl organized over the greater 
part of Uruguay. The State contributes subsidies voted, by the legislaidve 
body and divided among the various districts and societies; other prizes 
are offered by private persons. In 1895, together with the third national 
live stock show, the first rural congress was held. 

Markets . — As has already been mentioned for 156 years (the so-called 
hide period "') the sole product of theUruguay animal husbandry consisted 
of hides. In 1780 the salt meat industry began with the exportatibir of 
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Subsidies 
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Kumbe? 

Cailie 

Oi auimaU crvi'Uted 

liorscn 1 

" 

Pom i try 

AiiioiiJit 
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£ 

1910 j 

7 : 

6770 

96312 

6 624 

129 

51 

; 272 

5 ‘i- 

1911 1 

21 

II 100 ’ 

50 943 

1 25137 

421 

205 

! 741 I 

i.y’ 000 

1912 1 

i 

18 

6 410 

3049" 

23 720 

II4 


j 695 

I 1 79 000 


tasajo 01* jerked beelvt o Porto Rico and ChIki wliicli are still the chief 
consumers. This indiistiy increased the price of cattle five fold in about 
ten years » fir/rn 1.50 pesos (Os 4 phi) in 1777 to 8 or <j ])esos (34s to 38s 3^) 
ill 1790, and caused a stisnig current of emigualion Iroiii th.e towns to 
the CGtintry; since then aninial husbcndi}" lias become tlie chief siuirce of 
natioiicl wealth. Whilst the cattle was being doinesticated and selected, 
tlie tecliiii rpae of the salt meat indiisti}" was also being im]iroved with regard 
to tlie iitiliaaticn of the main and of the liy-prodiicts, and, by yielding 
bighcu: profits, allowed belter prices to be paid for the cattle tlius further 
stimnlating their ninklplication and improvement. 

Togetiier \ntli the 'salt meat industry other industries arose. In 1885 
the great, meat extract factory belonging to lyebigT Bxtract of Meo.t Co, ktd. 
(capital £500 000} ivas erected. At present the salting of meat ivS still 
carried on extensiveh^p iievertlieless it is gradually being replaced 'by other 
methods of turning the raw material to account, as may lie seen, from the 
following iigiircs: 

TVP/m of proihicls oUicd Ihaii ia^ajo''. 

Ysai' £ 

1901 1860000 395250 

1905 3 022 000 6;|.2 175 

rgoS 3 796 000 S06 650 

Considering t1ie great developiiiont taken by tJic ('f,>id, storage iinliislrv” 
in Uruguay (it deals- rrt pre-'ent \vitii aixait 4.00 000 of cat, tie tiu-d 800 orn ) 
sheep), and tlie li’rpi customs duties on jerl-red beef in uiul in Iher/.il 

(expfu1:atioii to this Inticr countTy lias diminisbed by 3 0(,)() 000 isuos or 
£637500 per annini]), It is easy to hvresec tiutt before lung Uie jerked 
!.)eef imliisiry will be very eomndernldy reduced or will dlimi'yiear allogether. 
Willie the oriipiit of tlie Uruguay saladerorW diiniiiishcs crnitii'iindly', that 
of the Brazil salad erosW is abways pw>gre3siiig, as the i'ollowiijy; dguj-es 
show : , 

Humber of head of mi He killed in Ihc sakidvros 


Vep.r lT,M;,;:,nay I5M?.U 

1928 /|67 000 597 000 

1909 5.14000 660000 

1910 . 576000 503000 

19^2: • ' ,* 446600 707000 

1912 435 600 902 000 
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Tabee III. 


Products 

Value 

Pesos 

£ 

Wool 

^3 5^9 932 

13 512 860 

Salted hides, {oxen and cows) 

24 429 132 

5 191 190 

Dried » » ' » » . 

II 24 g 166 

2 390 448 

Salted 5) (calves) 

77295 

16 425 

Dried » » 

1 312 S39 

278 978 

Hides of unborn cattle 

76089 

16 169 

Sheep skins 

8 940 065 

I 899 764 

'I^ambsldns 

211 751 

44997 

Skins ol unborn lambs 

170 649 

36 263 

Sailed horse hides 

12 1 002 

25713 

Dried » » 

221 968 

47 i6S 

Goat skins. . 

I 060 

225 

Unspeciiied skins 

7 898 

I 678 

Salt meat (‘‘ tasajo *’) 

22 699 072 

4823 553 

Preserved meat ! 

I 629 4S7 

346 266 

Extract of meat 

6 725 55° 

1 429 179 

Preserved longues 

8I6 828 

173 576 

Frozen meat. 

575 723 

H5 967 

Frozen lambs 

290 367 

61 703 

Meat, not specified 

84 000 

17 850 

Fat 

942 079 

200 192 

Tallow 

7 932 243 

1685602 

Guano . . 

551 617 

117 231 

-Bones and bone ash 

580 000 

123 251 

Hoofs 

40 951 

8 702 

NeaPa foot oil. . . 

20060 

4250 

Horns 

93*38 

19S13 

Cheese. . • ♦ • 

108G7 

2 309 

Tripe and siuewc 

237 129 

50 390 

Bladders. ..... 

3880 

824 

Other products, hot specified . . . 

124 210 

26393 

Horns of all kinds . • * . * . . -. 

722 421 

X535F4 

Bive animals. ;; 

4652S84 

98S738 
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There are at present in Uruguay 16 “ saladeros 5 preserved meat 
factories and 2 cold storage establishments. 

In 1904 the first cold storage works were erected in Uruguay with 
capital raised in the country itself. They can deal with 400 head of cattle 
and 4000 sheep daily. In 1904-05, that is, in its first year, 4302 head of 
cattle and X02 432 sheep were slaughtered. Tast year 30 000 of the former 
and 300 000 of the latter were dealt with. In 1912 a second cold storage 
establishement capable of dealing with 700 head of cattle and 2 500 sheep per 
day began to work. A third is being built by a North American company 
with a capital of 4 million dollars. 

The value of the animal products exported from Uruguay during the 
five years 1903-1907 amounted to about 160 000 000 pesos {& 34 000 000) 
distributed as shown by Table III. 

InstiUitions for the promotion of animal husbandry . — Two of these 
may be mentioned: '' Inspeccion de ganaderia y agricoltura'^ (Inspection 
of Animal Husbandry and Agriculture) and the '' Inspeccion sanitaria 
animal 'b 
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GENERAI, INFORMAION. 

401 - Report of the Government Commission for the Study of the Natural and 
Agrleultuial Conditions of Tripoli. — TnpolUmU ssUrntnomU: Relazione della 
Commissione per lo studio agroiogico della Xripolitania, uominata con D, M. deirix Feb- 
braip 1913, preseutata a S. E. il Prof. P. Bbrtolini, Ministro delie Colonie. Vol. I, 
pp. x-^31, Relazione; Vol 11. pp. 1-343, Stadi complementari ed illustratm; Roma, 
Ministero delle Colonie, 1913. 

The Mnister of State for the Colonies, having recognized the necessity of 
entrusting a commission of experts with the investigation of the vast problem 
of the improvement and utilization of land in Tripoli, nominated a Govern- 
ment Commission for the purpose by Ministerial Decrees of February ii 
and 14, 1913. 

The Commission reached Tripoli on March i, 1913, and, after spending 
several months in the colony, forwarded its Report to the Minister for the 
Colonies, in the month of December of the same year* 

The Report is in two parts. The first is the Report proper in which the 
territory of Tripoli, its agricultural possibilities and the social problem of 
colonization are considered. The second part contains complementary 
studies which throw light on the various questions dealt with by the first 
part. 

The duties of the Commission were set forth dearly in the speech del- 
ivered by the Minister at its first meeting, when he pointed out that the 
systematic development of the Colony from the very beginning would de- 
pend to a great extent upon the conclusions of the Commission. 

Having carried out its instructions, the Commission published , at 
the end of its Repori: its general condusions which are here given in extemo: 

GElSrERAt CONaUSIONS.', ' 

I. — That part of Tripoli exannned. by the Commission and to 
' which the present conclusions refer (whitthe exception of some .districts 
!tbat could not be surveyed and which die named in the Repori) is bouhd^^^ 
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as shown in the accompanying maps : on the north and east by the sea 
fromCapeArrdr (great Syrtes) to the Tunisian border ; on the west by the 
western Jebel and the plain towards the same border ; and to the South by 
the high plateaux of the interior. The surveyors pushed> as far as Bir DtiMn 
on the eastern plateaux^ ^ and into the MseUdta district ; they also visited . 
the borders of the Jebel in the territories of Tarlidna; Garian and Ifren. 

2. — The region consists of two prevailing morphological types : 

a) large plains and steppes along the coast, with “ sebkas^^ (i) for- 
med by Quaternary and recent deposits, prevailingly sandy, with dunes 
and hills of stratified rocks belonging to the Secondary and Middle Ter- 
tiary formations ; 

h) the belt forming the edge of the plateaux consisting mainly of 
stratified cretaceous formations, tabular in form and slightly dipping to the 
south ; and, in the eastern part, the Miocene appears and is likewise strat- 
ified. A layer of sandy soil covers these plateaux discontinuously, masking 
to a certain extent the irregularities of the rocky soil. 

3. — The climate is warm, temperate, and dry. The yearly rainfall 
may be considered, at least along the central coast, as being above 420 niin. 
(about 16 '^/ 4, inches). On the plain it diminishes in frequency and in quant- 
ity from the coast to the foot of the plateau, whilst on the border of the 
plateau itself the rainfah is more abundant than on the coavSt. 

Owing to the beneficial effect of the maritime climate, which partly 
neutralizes that of the vSahara, the flora of the coast up to the edge of the 
Jebel is of a prevailing mediterranean character. Vegetation presents a 
stricking contrast during the two periods autumn and winter, and spring 
and summer, being fairly rich during the former and poor and dried up during 
the latter. Many types of plants are found, from those most characteristic 
of arid regions to those common in moist and marshy localities. The most 
distinct plant formations are the steppe on the plains and plateaux and a 
pseudoscmb on the liiH and mountain slopes. The former is especially 
noteworthy on account of its extent and because it expresses accurately 
the complex conditions present in the soil. 

There are three belts of vegetation ; the maritime or mediterranean^ 
the pre-desert or transition, and the desert vegetation which appears only 
in the southern part of the plateau. In the pre-desert belt the Alfa-grass 
steppe is important ; it is much reduced or has disappeared altogether iit 
the maritime belt. 

4. — There are few superficial streams and no permanent water courses 
of any importance, with the exception of those originating in the great 
sources of Taurgha^ But the flood waters of the wadies could be utilized 
for flooding extensive tracts of land and if collected in tanks for watering 
live stock, and for a limited amount of irrigation especially of new 
plantations. 

Barrages across valleys for the formation of great reservoirs' seem 
to be Jess suitable. , , ' 

(r) A dry area or bed of a lake inemsted with salt; a salt marsh. '{Ed,}. 
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Almost evoywheie in the coastal plains one or more water bearing 
strata are found, often with somewhat brackish water. The phreatic 
water table, the only one hitherto ntilizable for irrigation, is found at 
depths varying from a few inches to 50 or 66 feet, in the bdts nearest the 
coast, and generally sinks deeper as the distance from the coast increases 
uritil in the higher Gefara district it lies at depths of above 260 feet. Its 
volume is limited and varies from one locality to anoth^, being in 
general greater in the bdts nearer the coast. 

As for artesian wells no definite data is as yet available except at 
Misurata, where the water rises at most from a d^th of 280 feet to 
withi n 8 ft. 8 in of the surface, but in no great quantity. 

5. — The substratum of the surface of the quaternary and recent 
formations is formed, in the pre-Garidn hills, by conipact limestones, often 
flint bearing, and prevailingly marly, also by quartzites and sandstones; 
and in the Jebd by numerous varieties of limestones, by dolomites, sand- 
stones, marls, g3^sum, day and also eruptive rocks. Th®e various beds 
of rocks will afford building materials for all purposes. 

; The coastal plains are fundamentally constituted by a stratum of fine 
red quartz sand (with Helix) ; in the coast bdt, it is found between two 
beds of sandstone and in some places is covered by white sand dunes, 
prevailingly calcareous. In the intmor the plains consist of large tracts of 
Continental dunes — ^ shifting or consolidated t- formed of similar fine reddish , 
quartz sand. The same stratum contains localized and irregular layers of 
calcareous sand embedded in or lying on the surface of the red sand. 

6 . — This t3Tpe of soil, namely the red sands (with Helix), occupy the 

greatest area ; they form the soil of the steppes and of the oases and the 
basis of the masses of dunes ; they predominate also in the kuface layers 
of the rocky soil of the hills of the plateau. In general they form the layer 
bearing the phreatic water and give rise to the soil essentially and imme-., 
diately utilizable for agriculture. . . 

It appears difficult to bring the soil of the “ sebkhas ’’: und« ctd- 
: tiyation, at least for the present. 

: As for the shifting dunes, .steps wiE have to be taken to .fix them in 
places where they are dangerous to centres of population, roads, 
Tailii^|!B and cultivated lands. The mear© oif fixing them have been 
; studjTO'ia' the Report. ' 

7. TOe agricultural soil, as mentioned above, is generally formed; 
by the quattoaiy red sand, mostly wind blown and granular in structure, 
with a tendency to uniformity ; it is coarse grained in the agricultural sense, 
^dotts or ^qo^calcareous and generally deep. 

, Its productiytty' is intimately connected with the amount of water 
; wincii it contairB.';; ;When,tMs:M suffident the sdlis &vottrable to afl planin 
.'■igrqWn in the warm;' t^perate zbne ^d.;c^ 'yield' .heavy'' crops. ■ , 

8;r—The ' 

^tj.f^yWinfe'With the water bidightdoWn- by tke't^eiits, ;a '^ti^ictidly.'''y 4 ei(i“'' 
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can be obtained from ''plants whose life cycle lies between antitnin and 
spring. 

On the other hand, with perfectly dry cnitivation,, some trees can be 
profitably grown, such as olives, almonds, vines, carobs, prickly pears, 
besides any cereal, stich as barley, provided suitable systems of cultivation 
be adopted. 

9) At present the following types of holding exist : 

а) Irrigated garden holdings, in which fruit trees and field crops are 
grown together in small holdings, either worked by the owners themselves 
or let on the share system. They are generally collected together into 
large or small groups (oases) sitiiaded mostly along the coast and but 
rarely in the interior. 

б) The large enclosed dry holdings, in which fruit trees are exclusively 
grown or in which olive groves are intermingled with cereals ; in both 
cases winter flooding is almost always resorted to. These farms are most 
frequently situated in hollows in the hills. 

c) Plantations, in which olives and figs are grown, without any form 
or irrigation, either alone or together with cereals. The are found especially 
in the mountainous districts as in Msellata and the Garian. 

d) Badia land, that is the steppe utilized as pasture and , to a limited 
extent, for the desultory cultivation of cereals. 

e) The wadies where, in special cases, cereals are grownal most conti- 
nuously. 

10. — Considering the complex conditions of the country, it is evident 
that the land will only be brought under cultivation partly by observing 
the greatest economy in utilizing all the available watcer, mid partly by 
adopting dry farming methods. 

With regard to the utilization of subterranean fredi water at 110 great 
depth, it will be j)ossib1e to extend itrigation farming in several localities of 
the country described in the Report. Thus it may be calculated roughly 
that, in the limited area examined by the Conmiissioig besides th,e existing 
oases, at least 74 100 acres of land, can be irrigated. It will also ne- 
cessary to study the possibility and the means of utilizing the itnporiani 
springs at Taitrgha the water from most of which 'now tuns to waste. 
It^ will also be possible to extend the flooding system in many dcijires- 
sions of the hills, and it will be advisable to investigate tlie |,)ossil)le utili- 
zation on the plains of water from the torrents which now flow ini.o the sea. 

On almost all the rest of the cultivable area profitable returns can be 
obtained from the |)lantations and field crops mentioned above as being 
suitable to dry lands, provided they be treated on a rational system. 

On that part of the steppes which will not be brought under cultiva- 
tion, animal husbandry can be improved, especially with reg^ird to sheep 
raising, so as to render it more profitable than it is a± present. The first 
necessary steps to be taken are the provision of a. water sup|)1y and. the 
organisation of a sanitary police. 

11. ' — It appears thus, that over the greater part of its area, the 
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country examined by the Commission is suitable for agriculture and conse- 
quentl5^ for some form of colonization. 

This conclusion is reached, not only by a study of the factors which con- 
tribute to form the physical environment, of the spontaneous vegetation 
and of existing farming conditions, but also by comparing the country with 
central and southern Tunis where agriculture has greatly developed and where 
the general conditions, though similar, are less favourable than those of 
Tripoli. 

*12. — No colonisation undertaking should ignore the native methods 
of farming, both in the dry and irrigated lands, for they are the result of 
centuries of practice. 

The types of holdings -which might most advantageously be selected 
by future colonists are the following : 

a) Irrigated holdings, within the above mentioned areas, for very 
intensive cultivation and with the production of early fruit and vegetables 
as well as various industrial plants. 

h) Completely dry or periodically flooded holdings of considerable extent, 
500 or 750 acres, in which a mixed system of farming should be adopted 
namely plantations and field crops. 

c) Pastoral holdings, based chiefly on sheep farming and consisting' 
of a farm or central nucleus and a variable area of steppe for /grazing pur- 
poses. 

Dry enclosed holdings may also be adopted under certain circums- 
tances by colonists, but this type of holding seems to be the least suitable, 

13. — In general it seems advisable to employ chiefly native labour, 
especially unskilled labour. Consequently colonization will have to be 
brought about by the association of Italian capital and. management with 
native labour, either on land which has become the property of the Italians 
or on land belonging to the Arabs. Such association seems especially in- 
dispensable for some t3rpes of farms such as the dry enclosed farm, the 
pastoral farm and the mixed plantation and field crop farm. In special 
cases all the work might be performed by Italians. 

Other forms of association between colonists and natives will no doubt 
develop with practical experience. 

, ; 14. — In order to enable the work of colonization to proceed regularly 

and relatively rapidly it appears necessary : 

to prepare plans of colonization in determined localities and on 
lands that present a variety of conditions and to which different agricul- 
tural systeims may be applied according to the different forms of land ten- 
ure. Further, a detailed survey of the country such in its present condition 
' must 'be made;"', ^ 

J) to carry out a large number of practical experiments, directed by 
a State Agricultural Biireau situated in the colony. The detafls of ihe 
experiments wiU be found in y of the Report. 

15. — It wifi be adyisable to entrust some of the above mentioned colb- 
: nizatipn teperiments to ^^ad also 

natives asspdated purchafes ftdl 



6i8 


BEVEI^OPMENT OF ACRICUCTOSiE IN DIRFERENT CO0NXRIE5 


liberty to tindertake colonization schemes on land ascertained to Be pri- 
vate property. 

i6. — Lastly a recommendation is made to continue the investigation 
of the vast territoii^ to the south of the country dealt with by the Comiiiis- 
sioii, in order to ascertain the extent and the characters of the land suitable 
for colonization — on the existence of which very incomplete data are at 
present available — and also to discover whether there exist minerals or 
vegetable products in sufficient quantities to enhance the economic value 
of Tripoli. 

402 * Popular Agricultural Education in Hungary. — balkAnyi, b. in 

das&*i SzemlCf Year XXXII, Part. I, pp, 1-7, aud Part 2, pp. 67-72. Budapest, 

January and February, 1914. 

The first step towards popular agricultural education in Hungary dates 
back to 1868, year in wliich the law XXXVIII made by the eminent sta- 
tesman, Baron Joseph Eopvos came into force. This law made it com- 
pulsory that the first principles of agriculture should be taught in primary 
schools. It remained however a dead letter. 

In 1896, an Order of the Minister of Public Instruction made agricul- 
tural education the chief object of the complementary schools, or so-called 
“ repetition '' schools, and with the help of the Minister of Agriculture, 
regulations were made for their organization and curriculum. At the same 
time the agricultural instruction of school teachers was provided for, and 
subsidies were granted to cover the extra fees received by the teachers from 
those local governments which were willing to undergo the expense attendant 
upon the creation of these schools. According to the above Order all com- 
munes in which the greater part of the inhabitants were engaged in agri- 
cultural pursuits and whose primary schools possessed more than one teacher, 
were obliged to institute these rural complementary schools. The said Order 
regulates the amounts of the grants, the hours of instruction, makes com- 
pulsory the attendance of boys between 12 and 15 years of age, establishes 
the locality of the schools, nominates their teachers and provides for tlieir 
inspection. It was thus only in 1896 that compulsory popular agricultural 
education began in Hungary, and it met with nimxeroits obstacles from the 
start. In order to prepare the rural teachers the Ministry instituted some 
summer agricultural courses for them, which were attended every yea.r by 
several hundreds of teachers. Besides this, immediately after the piiblicatioti 
of the Order, it was decided that some teachers should receive a more 
thorough agricultural training and to this end each year 12 to 15 rural 
teachers, holding scholarships, were sent to agricultural colleges for two 
years after which they were appointed as special teachers in the comple- 
mentary schools of the large communes and entrusted with the ma- 
nagement of a model farm. 

Thus from the outset elementary agricultural instruction was imparted 
in two types of schools : i) The agricultural complementary school attached 
to the primary day school in small communes, where the teacher of the 
day school is also entrusted with the teaching of agriculture and with the care 
of the garden, nursery, market garden and vineyard'; 2) the type of school 
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for the large communes and including two degrees : a) complementary 
agricultural courses at the primary dayschools ; b) independently organized 
elementary agricultural schools with specially trained teachers who have 
attended a two year's agricultural course (i) and who manage a school farm 
of about 28 34 ^cres, the land and the original equipment of vrliich are sup- 
plied by the respective communes. During the last 17 years, these schools, 
especially those organized independently with special teachers, have spe- 
cialized according to their districts and devoted themselves more parti- 
cularly either to general farming, vine-growing, fruit and vegetable growing 
or to forestry. 

The communes having supplied the school farms with their original 
equipment in live and dead stock the upkeep of these schools is defrayed 
by fines inflicted for injustified absence, by 80 per cent, of the net returns of 
the experiment fields (20 per cent, being due to the teachers), by the interest 
of the foundation fiind (if there is one), by the sum voted by the commune 
and by State grants. 

In 1902 the rural complementary schools received State grants 
amounting to £6250 ; in 1912 these amounted to £25 331 for ordinary 
expenses and £13 125 for extraordinary ones. 

The number of students has also increased. The organization of new 
schools is chiefly due to the initiative of the Government and very rarely 
to agricultural associations. ' Though the results hitherto obtained are 
not satisfactory, for out of the half million children subject to compulsory 
education the greater part of whom are children of small farmers, only 
15 000 to 16 000 attend the independent elementary agricultural schools, 
the efforts and the zeal of the Government deserve high commendation, 
as it has to contend with the indolence of many communes who use every 
nieans in their power to free themselves from the duty of establishing 
these elementary agricultural schools.. To remedy this state of things the 
writer proposes that the Government should adopt more stringent .mea- 
sures to oblige the communes, to found stich schools and to todow them 
with the land required for their experiments, and, at the same tinie, that 
the complementary schools attached to primary schools be converted into 
elementary agricultural schools. 


40^ - The Institute for Agricultural Botany and the Institute for Seed Soleetion 

In Bavaria, — I. Hijc.xn3ER, EJ m. LmdwirtschaftUches fdhrbuch fUr Bayem» Year 3, 
No.’iSi VJ?** 7:26-741, Htuiicli 1913- — KmssriNd, V PP- ^4:2-756. 

I, The v^riter gives an account of the work of tfie Royal Bavariaiain^i- 
tute for Agriculturai Botany which indudes departments for seed control, 
soil bacteriolp^? field experiments, and plant protection. Amongst other 
things, the Institute established; a year ago, the practice of appl3dng a lead 
seal to sacks of ‘ Clqyer and grass-seed destined for the market. These ^eds . 
are : first thoroughiyvexamm^, and thus able to guaraht^ 

; that they 'possess' 

.'(x) Tlxere, is at' prese'ut'a teacS^:,; 

wldidbi turns out every 'year' about,' 'r5^’^:r^c^an trained' 
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The manuring experiments carried out tlirouglmit the kingdom are 
directed by the Institute, the stafi of the latter being assisted by the 
State Instructors in Agriculture, 

The sale of poisoned grain for the destruction of field mice, is not a 
monopoly of the Institute. The course of the mouse plague during the last 
10 years is now being worked out cartographically by the Institute. 

11 . The Institute for seed selection in the Kingdom of Bavaria now 
possesses 56 branches in various parts of the country where plant breeding 
is carried out. The Institute has founded Agricultural Associations 
throughout Bavaria, in order to encourage arable fanning and holds annual 
shows, where prizes are given for the best produce. Field variety trials 
are carried out under the direction of the Institute. 

404 «« Union of Women^s Agricultural Assoeiatlons In Prussia. — Zeniralbiatt der 
Pmuzeklm Landwirischafts kammem.Ycav 13, No. 10, pp, 76-77. Berlin, March 9, 1914. 
At a meeting of the Provincial Unions of the Women's Agricultural 

Associations of Prussia held in Berlin on February 15, 1914, it was decided 
to found a Prussian National Union of Women's Agricultural Associations 
with its seat in Berlin. The object of this National Union, is according to 
its statutes, the creation of a centre for the work of the Provincial Unions, 
and of a body representing their common interests, especially with regard 
to the following questions : 

1. The teaching of domestic science. 

2. Increasing of the productivity of the rural domestic industries by 
organising the sale of fresh produce in towns. 

3. Promotion of fruit growing and market gardening, of bee and 
poultry keeping and of other branches of rural domestic economy. 

4. Control of emigration from the country. 

405 - Agricultural Sliows, 

Belgmm. 

Nov. 2a-3o,Gk‘nt.— Yearly Poultry Show orgmiiml by the *UIetNoerhoC AsBodation 
Address to M. Heiiidrix, Secretary, 3 Rue flu Sfiitii Espril, Ghent. 

Dec, 12-14, U^gc. — Great Intcrnatioiml Poultry Show orgauixed by the ''Uniuii avieolt! 
dela province dc I 4 t^gc Address to G. Wodons, QiS.tom dc lyouriij, A.us (Belgitim);, 
France, 

I 04 E — Competition of flax growing, organized the '*Comii6 linier de Prance rros]xHUis 
on application to Albert Durand, Searetary of the “ Coniite linier 15 Kiic du &c- 
Arembault,nille (Nord). , 

1014 June 27-July 7 > Rosny-sous-Bois. — General Horticultural Show'* orga,i!:iz(fl by the 
Vincennes Horticultural Society. Address to E. Pacotto, president of the orgaaiziujg 
committee, II Rue de la Marseillaise, Vincennes. 

101s Paris. — International show organized by the Horticultural Section of tlie ,!nteiiinJi<mal 
Exhibitions Committee. 

1 » 1 S Jan. 9-1 1, UUc.— International poultry show. Apply to M. Dcsreumaiix, 92 riie Franklin, 
Roubaix (Nord). 

Germany, 

1014 June 17 - 19 , Marienburg (West Pmssia), — Fait* for saddle and carriage horses. 

July 4-S, Gorlitz. — Agricultural and I/ive Stock Show, 
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Himgary. 

1914 July 25-30, Pfesburg (Pozrion5^), — Apiculltu’ai Show held under the ampices of the Min- 

istry of Agriculture inconuecSion with the fifty-ninth meeting of the Germany, 
Austrian and Hutigan'un bee-hecpers. Address to J. Valid, director of the exhibition, 
13 Duiia, Pozsony, 

Italy. 

1944 June, Nolo. — Oenological and ampeiogi'aphical Show liekl uiulcr the auspices of the 
“ Reale O-intina sperinientale ” on the twenty-fifth anniversary of its founrlation. 
June is-Sepl. 15, Turin. — International Show of Apicullural Produce, held under the 
patronage of the Inlcruatioual Museum of Apiculture and Sericulture at Turin. 
Address to the Management of the Museum, 44. Via Carlo Albci'to, Turin. 

406 ” Agricultural Congresses, 

France. 

1014 October, Reims. — Th’td French Cold Storage Congress held by the "Association Froiigaisc 
clu Froid. ” The xongi'ess will be divided into the following section: i. liquefied 
gases and frigorific plant ; 2. Cold storage applied to agiiculture and to foodstuffs ; 
3. Cold storage applied to the industries; 4. Transport in cohl storage; 5. Tcgislaiioii 
and eilucatior ; 6. Cold storage applied to hygiene and medicine. 

H'lmgary. 

1014 July, 25-30, Presburg (Pozsony). — Fifjy-iiinlh meeting of German, Austrian and Tlim- 
gariaii Agriculturists. 

Russia. 

1915 August 8-14 (Jnly 26-, August i, Russian calendar), Sairt Petersburg. — Ninth Interna- 

tional Coiigi*ess of Applied Chemistr'y, organized under, the presidency of Prof. P. 
AValdcn, Riga. The fifth section of the Congjess will deal with the chemistry and tech- 
nology of sugar. The scat of the organizing committee is at the laboratory of the 
Association of Russian Sugar Mnriuraet.urers,at Kiew, Mcringowsh, 3. 

Spam. 

1914 July 20-Augusto, Barcelona, — Eighth IntcniaUonul Congress of Commercial Expan- 

sion, divided into three sections : a) Economic {unl Social Spain ; b) Artistic Spain , 
c) Spjuiish America . 

Switzerland. 

1014 June 8-10, Berne. — Sixtlimternational dairy congress. — ist section, hygiene; vSec- 
lion, chemistry and bacteriology; 31^ section, dairy economics; 4th section gen- 
eral trade. Apply to Prof. Burn, Secret ary-Gj.nen>l, Bcnie. 

Untied States. 

1014 Oeloirci* 7-17, AATcliita, Kansas. ~ Eleventh Dry-fanning Congress. 

1915 vSeptember 20-25, San Francisco. —Iiitemational Congress of Mechanics held during the 

International Exhibition in contieclion with the opening of the Panama Canal 


CROPS AND CULTIVATION. 

407 Is the Bartll Drying Dp? Gregory, J. W. {University of Glasgow) in The 
GeofirapUcal Journal, Vol. xuii Nos. 2 and 3, pp. 148-172 and 203-308. Eondoc, Feb- 
ruary and March, 19 1-1. 

The writer reconsiders all the evidence on which rests the view that the 
earth is progressing towards, desiccation, and discusses the conchtsions 
founded on the facts. He^ first distinguishes between climatic changes which 
occurred in geologic times and those which have occurred in historic times, 
and, limiting his enquiry to the latter, Palestine is taken as a good example 
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of a country said to be exhibiting desiccation. Here, however, when 
the available records dealing with the range of the date palm and the vine 
are examined, and from other facts recorded by the old Testament writers, 
no change of climate is indicated, and, moreover, the, balance of expert opin- ' 
ion is not in favour of such a change. The same may be said of Egypt. The 
evidence of climatic changes is next exaniinedin Greece, Cyrenaica, North- 
ern and Western Europe, Hungary and Roumania, Central and Western 
Asia, Africa, North America and Greenland, with the result that the writer 
reaches the following conclusion : there may have been widespread cli- 
matic changes in late geological times, but in historical times there has been 
no world-wide change of climate. 

'' Geological evidence shows how the passage from the climate of the 
Glacial Period to that of our own day has proceeded on two main lines. 
In some countries there has been a gradual rise in temperature since the dis- 
appearance of the ice, accompanied either by an increase or decrease in 
humidity. In other countries the glacial conditions were succeeded by 
a v/atm dry period, followed again by wetter conditions. This increased 
humidity characterises the present climates of Scandinavia, Germany, Hting- 
ar3^ Roumaiiia, the eastern and southern part of North America, parts of 
Africa from Nigeria to Cape Colony, and there is some evidence of the same 
change following a dry, post-glacial period in Phigland. As an increased 
rainfall has been demonstrated for so many parts of the wrorld, it is only 
natural to expect a compensating decrease in other districts ; and there is 
accordingly a. predisposition to accept the claim that central Asia is suffer- 
ing from increasing desiccation. 

Yet it is well to remember that the extent of such a change may be 
easily exaggerated by attributing to recent climatic changes the efibcts 
of prehistoric variations. For archaeological and liistorical evidence shows 
that Central Asia, and even the coasts of Persia and I^eluchistaii had a 
veiw arid climate in the eartliest times of which we have human records, 
that the Caspian Sea was at least as small and as low in the fifth century 
as it is now, that, the African and Asiatic deserts are in places again 
passing under cultivation. Though it must be admitted that, while there 
is a strong balance of opinion in favour of the view that the aridity in Asia 
is being still increased, there are weighty authorities on the other vside. 

l%e explanation of the conflicting views may be that in central Asia 
the desert is widening in some places and contracting elsewhere. TJiat the 
total rainfall in central Asia has diminished is, however, probable as an ac- 
companiment to its increase in parts of Europe. Variations in the dis- 
tribution of rainfall must result from any consideral)le alteration in the level 
of the land ; the uplift of a continent must cause the rainfall to become heav- 
ier on the margins and lighter in the interior. The increase of rain on 
the coastlands would however hasten their lowering b^’' denudation, and 
again the rain would sweep over the interior ; hence the geographical equi- 
librium, unless checked by renewed uplifts of the coastlands, would restore in 
'time the more even distribution of the rain and revive the' desolate regions 
in the heart of a continent 'h 
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408 “ Tlie Ecoiiomle Value of Tropical Rains.— -Capus, G.mAmmUs de Gio!:fapUe, 

Vol. xxin, No, 128, pp. 109-126. Paris, March 15, 1914. 

Systematic analyses of tlie nitric and animoniacal nitrogen in the rain- 
fall were carried out at Hanoi, Tonkin, during the eight years 1902-1909. 

The total nitric nitrogen brought down by the rain was found to vary 
considerably from year to ^’'ear, the two extremes being 14 lbs of nitric 
acid per acre in 1908 and 64 lbs in 1902, with a mean of 43 lbs over the 
whole period. The average brought down for each month was closely asso- 
ciated with the average number of days on which thunderstorms occurred, 
and it was found that the nitric acid content of the rain water was higher 
in the lighter thunder showers (5 parts per million) than in the heavy down- 
pours, and lowest of all in the winter rains (o.i to 0.3 parts per million) . The 
annual rainfall over a longer period varied from 39.4 in. to 103. 4 in. with an 
average of 66.9 in. Monthly averages reached a maximum during the sum- 
mer months, July and August, at which time the maximum amounts of 
nitric acid were also brought down. 

The amrnoniacal nitrogen also varied within wide limits, not only 
with regard to the total amount brought down per acre per annum, which 
showed a maximum of 17 lbs and a minimum of 4.5 lbs, but also in the various 
samples of rain water in which the content of ammonia oscillated between 
O.I and 1.8 parts per million. 

SOIL PHYSICS, 
CHEMISTRY 
AND 
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4T0 - 'The, Baeterlal Treatment of Peat. — boxtomley, w. b. (King’s College, i^ondon) 
in Journal of the Jloyal Society of Arts, Vol. lyXII, No. 3199, pp. 373-38o. lyondon, 
Mardi 13, 1914. 

Raw peat was^ first treated with a culture solution of an aerobic org- 
anism which has the power of converting humic acid into soluble neutral 
humates. and was then sterilized and inoculated with Azotobackr chrococmm 
and Bacillus mdicicok^ The resulting material, so called “ bacterised peat ”, 
contained up to 2.7 per cent of soluble nitrogen and 4.3 of total nitrogen, 
and had a remarkably stimulating ^ effect ■ on' "plant development' when 
tested on various potted plants and small plots during 19x3. 


409 - The Presence of Some Benzene Derivatives in Soils. —Shorey, n. c. (Bu- 
reau of Soils, U. S. Dep. of JVgr.) in Journal of Agricultural' Research, Vol. I, No. 3, 
PP- 357-363, Wasliiiigton, Februarj' 16, 1914. 

Benzoic acid, metaoxytoluic acid and vanillin have been isolated in a 
pure form from the sandy soils of orange groves in Florida. The samples, 
which consisted of eight soils and their subsoils, were treated with a 2 per 
cent, caustic soda solution for 6 hours, after which the filtrate was shaken 
up with ether and the compounds went into solution in the ether. Benzoic 
add was found only in one subsoil, and metaoxytoluic acid, though present 
in several of the soils, idy occu.red in any quantity in subsoils. Vanillin 
was found in four out of the sixteen samples. It is estimated that the 
substances are present in quantities equal to 350 lbs of benzoic acid, 
800 lbs of metaoxytoluic acid, and 40 lbs of vanillin per acre in the top 12 
inches of the soils investigated. 
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411 - Tlw Question of Soil Maps. — Orae zu J^rtninoen, iti MA{ 4 wmi'mckt(.lliiehc 

ZeiiscJirip^ fiif F(mf nnd Ltmdwuisdmft. Yc;n‘ 12,,. Pnrt 3, pp. n,'|-i22. vSlutlff.irt, 

Mardi 1914. 

Tlie problem of mapping the soil ocaiples most civilized states at ]')reS" 
eat, but its solution is still distant, .The main re;isoii of this is that the Jiuips 
must satisfy very various demands. Above all they imist l)e of use to pr;ic- 
tical farmers and foresters. 

The writer mentions the high scientific value of the ■ma[)s of I’rnssia 
and Saxony, but complains that they are of muchlevss use to the practical 
farmer and forester than they are to the geologist. Better but in no v/ise 
perfect are the maps of Wiirtemberg which, it is true, do not profess to 
be maps of the soil. Their chief disadvantage is lack of clearness. By the 
use of parallel maps (“ Paraflelkarteii such as have been introduced 
by the Royal Hungarian geological Institution this defect could be 
remedied. 

The writer points out the advantages that such maps could have for 
the farmer. But if the requirements of practical men are to be considered, 
then they must collaborate wdth the representatives of iqjplied sciences. 
In future also more attention sliotild be paid to petrography than has 
hitherto been the case. The scale should never be smaller than i to 23 1 *01 ) . 

412 - Irrigation and Drainage in the United States. — rk En'Mcy, voi cxvn 

No. 3031, p. 117. I/Otidon, January 30, 

The United States Reclamation Service has 5delded very satisfactory 
results with regard to economy and efficiency of work. 

The service has expended some £15 000 000 and is now spending 
about £300 000 per year. Works are being constructed to supply water 
to about 3 000 000 acres and i 200 000 acres are already supplied at a cost 
of £10 to £12 pet acre. The Elephant Butte dam now being built on the 
Rio Grande at a cost of over £500 000 will supply water to lands on both the 
American and Mexican sides of the river. Many other large dams for moun- 
tain reservoirs are under construction. There are also numerous private 
projets being carried out. That of the ]\feclina Irrigation Co. in Texas 
has 25 miles of canal from a diversion dam in the Medina River to a tract 
of 60000 acres. This crosses the river twice by arniotired concrete inverted 
sypho s, each with twin .tubes 8 feet in diameter. The South Stui Joa({uiTi 
project includes the Goodwin dam (80 feet high and 460 feet long) on the crest. 
In several States underground waters are being used for irrigation, niaiitly 
in the plains ; the pumping being done by petrol engines or electric motors. _ 

The drainage of swamps offers a continuous field for engineering work 
but mainly as private projects. Some of the drainage is by gravity flow 
to streams, in other cases by pumping, and by vertical drains through inn* 
permeable strata to reach underl^dng permeable ones. Vast drainage projects 
are being scientifically and systematically undertaken in Florida, 

4^3 hand Reelaimeii m ths Province of lavoiwa, Ilaiy. — ii Mmdioyi: imim, 

Year XX, No 6, p. 119. Milan, Ft'brunry 2N, kh 

Recently the water of the second lo.rgc drainage canal, the Vela canal, 
has been introduced into the new main canal on the right of the river Reno.'' 
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As a result of this work another extensive area, about 51 870 acres-, of the 
lower Ravenna plain have been reclaimed. Of these, 9 850 were always 
submerged and 19 760 were only intermittently drained. 

The area of the lower Ravenna plain below the Aemilian road between 
the rivers Sellaro and Lamone is about 164 230 acres ; 57 800 have already 
been reclaimed, there remain thus still about 56 800 to be drained. 

The work was begun by the State in 1904 and will be completed 
in 1915. 

Its total cost will be about £600 000 of which about one half has been 
spent. Agriculture is extending on the reclaimed land while malaria is 
gradually disappearing. 

414 ~ The Hindia Barrage on the Euphrates. — The Eugineer voi. cxvii, No. 3030, 
pp. 87-89. lyondon, Taiiunry 23, 1914. 

Sir William Willcocks was deputed by the Turkish Government in 
1909 to visit Mesopotamia with a view to de\dsing means for reestabling 
the irrigation of that country, and presented a lengthy report at the end of 
1910. He proposed that an expense of £ 150 000 000 be incurred on an 
extensive scheme of barrages, canals and other irrigation works. It w^as 
decided to proceed little by little and to construct first of all a barrage 
across the Euphrates so as to restore water to the Hilla channel which was 
almost completely silted up and which once served a wide area of very, 
fertile land reaching nearly to the ruins of Babylon. 

The work was commenced in February 1911 and completed in Decem- 
ber 1913. In 2 years and 10 months a diversion some 5000 feet long with 
a barrage across it was constructed ; the original channel of the river 
. was dammed up and the water was turned into the diversion, a head 
regulator being built for the Hilla channd ; a lock w^as erected and a new 
channel cut so as to convey water from the river to a point in the 
channel beyond where the silting up had occurred. 

The accompanying map shows the site and general lay out of the works. 
The barrage w^as so built that no portion of it came in the original b^d 
of the river. It was wholly constructed in the dry when enti ely finisted, 
the new bed was excavated up and downstream, the riyeir bank was 
demcEshed and a dam was erected across the old channd.: 

The ground on which the terrage was erected was comjposed of fairly 
hatd silt ; it was not deemed necessary to excavate the foundations to any 
. great depth. Under the actual barrage the concrete put in was 3 ft, 3 im 
thick and 72 ft 2 in. wide, throughout the whole length of the barrage, 
(779 ft. 2, in'). On this, brickwork was built to a depth of 6 ft. 7 in. and a 
yvidth of 65 ft. 7 in., thus forming a foitndation for the piers of the bmrage. 

The whole area covered by the works including the lock was enclosed 
by a complete fence of interlocking steel piling, and, further, a line of the 
same piling was ruh right actoss the pitching on the downstream 
of the barrage. Upstream a s^pe pitching 32 ft, 6 in. wide apd’^ about 
'>.,3'ft.;3 ,in." deep was laicl'oh'^cdi|^^phdSie''':;''®etew';the''bar^ 

ft. 6 in. thick for the first 63 it. 7 in. up^to the tonsv&se lipe 
of sheet piling already mentioned, and beyond this, pitching 3 ft.; 
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is laid on puddle for a distance of 72 ft. to a subsirliary barrage or weir 
across the chattel. Beyond tliis again there is a brick work apron for 
57 ^2 ft. and finally 65 14 ft. of pitching. 

The barrage itself has 36 openings each 16 ft. 5 in. wide. The piers 
are of brickwork 4 ft. 10 in. wide divided into three series of twelve each 
by two piers ii ft. 2 in. wide. Their upstream face is vertical and the down- 



a) denotes the new earthen dam across the 
channel of the Euphrates {c). 

b) New Hindia barrage. 

d, d^) Original line of bank. 

e) Head regulator for the Hflla branch {/i). 

/} Old Hindia barrage. 


Sj Silted up portion of Hiilu brancli {h) 

i) Hilla branch diversion. 

j) Hindia bnmeh. 

k) Dock, 

IfP) Portions excavated after completion of 
new barrage. 


stream face built with font steps which reduces the thickness from .43 ft, 
at the bottom to 36 ft at the top. The piers are all joined at tlie top by 
brick arches springing at 19 ft. 6 in. Above the arches there in a gangway 
12 ft. 4 in. wide as well as two continuous walls 9 ft. 2 in. above the arches for 
carrying the winch to work the sluices. ' 

There are two sluice gates in each opening, each gate being 17 ft. 3 in. 
wide and 8 ft. 7 in. Ipgli. At one side of the barrage a lock has been formed 
26 ft, 3 in. wide and 341 ft. long. 

The Hilla head regulator is very similar to the main barrage but it 
has only six openings, each 9 ft. 10 in. wide. It is provided also with 
a navigable opening 26 ft. 3 in. wide. . 
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Tile main barrage will raise tlie ordinary summer level of the river some 
i6it. 6 ill. which will allow an ample supply of water to be^ diverted into 
the Hiila channel. 

415 - Growing Crops in Western lebraska. ~ snvder w. p., burk w. w. and 

Burneit, n. A. ill Bulletin of the A^^nciittural Expenment Station of Nebraska, 

No. 135, pp. 5 to 41. B’Jicoln, Nebraska, April 1913. 

The experiments carried on at the North Platte Experiment Substation 
since 1903 on crop rotation and methods of tillage point to the following 
condusions : 

1. Land cultivated in the summer when sowm to winter wheat, has 
produced an average of 10 bushels more than twice the crop produced on 
land not summer tilled. 

2. Turkey Red and Kharkov wheats have given the highest yields. 

3. During a shortage of moisture thin seeding of winter wheat on 
summer tilled land has given the best results. 

4. Seeding winter wheat by September 15, except in dry years, 
has given the best average results in this locality. 

5. Early seeding of spring wheats has given the best average yields. 

6. Spring grains have given a heavier yield on summer tilled land than 
on land not summer tilled, but only in the case of barley has it been at all 
possible to summer till for spring grains. 

7. Seeding oats, barley and emmer at the rate of 6 pecks per acre 
has given the best results. 

8. In all spring grains the earlier varieties have given the best 
average results. 

9. Durum wheat and barley have produced more feed per acre than 
any other spring small grains. 

10. Ordinary sorghum has proved the best annual forage crop. 

11. Brome grass has not proved profitable either as a pasture grass 
or as a hay crop. 

The dimate of Western Nebraska is classified as semiarid or subhumid 
and it varies from year to year from almost humid to almost arid extremes 
with a mean annual rainfall of 18.5 ins. 

416 - MaEurlai Experiments on a German Estate in China, — in KaH, Year viii, 

pp. Haile a. S., March 15, 191.1. 

An account of the experiments carried out in 1911-1912 at the German* 
Chinese Agricultural School at Tsingtau, Dr. Wagnejr points out in Ms 
report the great importance of fertilizers to. Chinese agriculture in spite of 
current opinions to the contrary. Ninety per cent, of the population in 
China are agriculturists, and in many parts of the country the soil consists 
of the very best kind of strong loam, yet it would appear from evidence 
collected on the subject that the yields are not as large as in other countries, 
though there are no available official statistics to confirm the point. An 
'' analysis of a Shantung soil catried out by Prof. .Wohutmanh showedthattbe 
Chinese soil contained more nutrient substances than a normal German 
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The chief defects of Chinese tillage are a too superficial cultivation and 
insufficient manuring. For thousands of years night soil and sweepings have 
proved the only source of manure, and the Chinese agriculturists have had 
to make up the deficiency by taking such care of their crops that their sys- 
tem of farming amounts to an extended form of market gardening. With a 
more" ample supply of manure this extensive use of hand lahoiir in the fields 
would have produced double the crops. Stock raising should prove a help, 
but is only practised to a slight extent at present, and while awaiting its 
further development, dressings of fertilizers and deeper etdtivation should 
do much towards increasing yields. 

In the nianurial trials in question, applications of about 2 ewts. of ni- 
trate of soda, 3 cwts. of superphosphate and 2 % cwts. of 30 per cent, potash 
salts caused a considerable increase of the crop in all cases, varying from 
20 and 25 per cent, for peas and beans to 55 per cent, for potatoes and 100 
to 150 per cent, for cereals (wheat, barley and maize). 

417 - Sodium GhlorMe as a Manure; Mew InvestigationsOarrled out in Sweden. 

i. S 5 deiwb,'S.um IT. C. in Jv. Landthruks-Ahadiwiicus Hmdlin^ar och Tidskrifl 1912, p, 2 in 
— Bolin F. Ibid. 1913, p. 585, Stockolm. 

The use of sodium chloride as a manure has been largely abandoned 
since it became that neither sodium nor chlorine were essential plant 

foods, yet recent experiments in Sweden in \\'liich it has been employed liave 
yielded very encouraging results. 

Prof li. C. vSoDimBAUH, director of the Cliemical Section of the Swedish 
Central lixpeti mental Station, carried out a series of pot trials wliose results 
are given in Table I 
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Nitrate of soda , , 

56,8 

17.3 

39.5 

roo.o 

lOo.o 

3 00.0 

353 

49.0 

2.28 

)) 4* sod. cMoridt 

63.2 

22.0 


116.8 

140. i 

106.4 

452 

48.6 

1,88 

Amin, chloride . . . 

03 . 7 

24.6 

38.1 


162.3 

94.6 

559 

44*0 

1 1^55 

» d-sod. diloridt. 

63-7 

37.0 

38.7 

! it8.x 

182.9 

89.3 

469 

57 ’^ 

1 1.36 

Anma. sulphate . . 

5^-8 

18.7 

33 -r 

^ 86.8 

rri.9 

75 -« 

418 

44,6 

X.77 

» d-Bod. cliloridc 

61.4 

■24.5 

36.9 

‘ 112,1 

1 

161,5 

j 90. t" 

546 1 

i 

44-9 

1.5a 
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The beneficial action of sodium chloride cannot be attributed to the 
action of sodium replacing potassium, for a potash dressing was added in 
each case. The writer points out further that sodium chloride increased 
the 3deld when given with nitrate of soda and sulphate of ammonia, yet 
failed. to do so when given with ammonium chloride, so that it would 
appear that the fertilising action of the sodium chloride were not due 
to its sodium content, but rather to its chlorine content, the soil used 
in the e^eriment only containing 0.0016 per cent, of the latter element. 

Infidd experiments a dressing of sodium chloride has usually increased 
the yield both w’hen nitrogen was supplied in the form of a fertilizer contain- 
ing sodium (nitrate of soda), or of one containing no sodium (calcium cyan- 
amide), and in several cases an increase was observed when the sodium 
chloride was applied in addition to 180 lbs per acre of 37 per cent, potash 
salts. In other cases identical results were obtained with a potash dressing 
and vsrhen sodium chloride replaced a corresponding amount of kainit in 
the dressing* 

Sodium chloride affected the various crops rather differently: with roots 
crops in nine cases out of ten, ,430 lbs. of sodium chloride per acre gave 
better results than 180 lbs. of 37 per cent, potash salts, and similar yields 
were obtained with 430 lbs. of so^um chloride and 530 lbs. of kainit per 
acf e ; with oats and hay application of sodium chloride also proved bene- 
ficial though less effectual than an equal dressing of 37 per cent, potash salts. 
The writer concludes that applications of sodium chloride might fre- 
quently replace potash dressings with advantage, especially in the case of 
root crops (and mangolds in particular), and that the beneficial effect of the 
sodium chloride is 6 m to its chlorine content of to some other factor, but 
not to its sodium content. Further, he considers that the beneficial effect 
of potash applications are not always due to the fact that potash is a' plant 
food, but may be due in part to a factor analogous to the one reacting in, 
the case of sodium chloride, 

418 - Mixed Dressings of Cyanamide and Superphosphate. — h. in 

lUustrierU Landwiftschajtliche 18, pp. 181-183, BerHn, ftlarch 1914. 

: Tlie writer lias carried out some experiments with the object of ascer- 
■ta|iOTg the advisability of n^ures of cyauamide and sup^hosphate. 
Cd^ideririg it frorn a purely theoretical point of view it might he expected 
that, botii bodies being very susceptible to chemical reactions, dianges might 
take place in their chernical compositions. 

With -regard to the nitrogen, the experimmts have demonstrated that 
mixing the Wo fertilizers does not decrease the active form of , this element. 
With the phosphoriG add however, the case is difiereht, for it h^ been 
found that in the mixture of the two artificials, the total amount of water 
soluble phosphoric add of the superphosphate retrogrades to the dtric add 
soluble form, whfch m notable decrease trf value of the super- 
phosphate. The pho^horie, add is thus deprived of its most valuable 
-'pkpperty, 'Uamely that area,-, ahdv.hy''' the ^ 

use of such a rnixture rm Setto iiS^butioiildf phcsph 
5!^. is obtained than by the uae;of'''h^p,s^i', . ■ 
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For tMs reasoia the writer considers that the preparations and rise of 
cyanamide snx^erphosphate mixture is not advisable. 

410 - The Comiiositioii andl Agrlcnlturai Value 0! OarboEate of Lime feom 

Caustic is lug Plant. — Hendrick:,!. (Marischal College, Aberdeen) ia Journal of 

the Society of Chemical Indtistry, Vol. XXXIII, No. 3. London, Febrtiary 16, 1914. 

In the 58 paper mills situated in Scotland, it is estimated that ap- 
proximately 20 000 tons of waste lime (expressed as dry material) are pro- 
duced annually from causticising plant. This material has to be disposed 
of, and the paper works have in many cases offered it gratis to famiers^ 
but the latter have not availed themselves of the opportunity, for in the first 
place they found the substance difiicult to handle in its wet, pasty con- 
dition, and secondly, they were sceptical as to benefits derived from its ap- 
plication. Its use in the undried state is quite possible if farmers will 
merely cart it on to the land and leave it in heaps to drain and to be sub- 
jected to the action of frost, after wMch it will be spread quite easily; 
but it can also be dried artificiaUy, and some paper works have already 
erected the necessary plant for the purpose, and are selling the product to 
farmers at prices sufficient to cover the costs of drying and marketing. 
Drying reduced the water content from an average of about 45 per cent, to 
about 10 per cent, or under. The dried material chiefly consists of carbonate 
of lime, and may also contain a small quantity of free caustic soda. On the 
whole the dried samples contain as much available lime {i, e, available 
to neutralise acids) in the form of carbonate of lime and hydrate of lime as 
is contained in ordinary commercial ground limestone, and they contain 
more than half as much available Hme as is contained in ordinary commercial 
burnt lime. 

Some preliminary field trials have been carried out by the writer on 
the mantirial value of waste carbonate of lime applied at the rate of four 
tons per acre to turnip crops on land known to be infested with finger and 
toe disease. Simultaneous applications of quicklime (x and 2 tons per acre) 
and of gas lime (2 and 4 tons per acre) were also made. In almost every case 
the application of any form of Hme has had a distinctly beneficial effect on 
the crop, the waste lime and quicklime being specially successM in reducing 
disease, and, of the three forms of lime, the waste lime has always proved 
quite as, if not mote, effectual than the other two in increasing the crop. 

The experiments are being continued. 

420 - A Mew Manure: riectro-potash (“ lieetro-Ksir’). — - sOderbaum:, h. o, in 

Kumk LandibfukS'AkaiJaTHiens Handlingar och 'ridskriff, Year 53, No. r, pp. 15" 3 2. 

Stockholm, 1914. 

The price of German potassic salts in much higher is Sweden than in 
other countries, and the writer reviews all the trials which have been made 
to utilize felspars, or other potassic rock constituents in Sweden, for the 
preparation of potassic fertilizers. 

Up to the present all attenptvS ha,ve failed, but a new method recently 
invented b3^ two Svv^edish workers, A. UiNDBnAB and U. Yngstrom appears 
promising. ' The raw material is a common rock in Central Sweden' called kp- 
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ate or etwite siixiilar m chemical composition to a gneiss or felspar, and ma}^ 
contain up to xi per cent, of potash. I^eptite is mixed with coal and iron 
filings, and treated in an electric oven provided with carbon electrodes at 
a temperature of i8oo<^ C. approx. At this temperature the silicic acid in 
the rock is partiaEy reduced to silicon ; this combines with iron to form a 
silicic iron which collects in the bottom of the oven under a layer of slag 
consisting chiefly of potassium and aluminium silicate and more soluble 
than the silicates in the original leptite. The slag, when cold and finely 
ground forms a grey povvder and is sold under the name of electro-potash 
(*' electrokah ”). 

The principal product, silicic iron, is easily disposed of as an alloy for 
various metallurgical uses, but in order that the manufacture should 
prove remunerative, a market must also be found for the electro-potash. The 
latter was analysed at the Central State Experimental Station and was shown 
to contain about ii per cent, of potash, of which lo per cent, is soluble when 
the material is treated on the water bath with 20 per cent, hydrochloric 
acid, while shaking the material wifh 2 per cent, hydrochloric acid for twelve 
or twenty four hours dissolved out 6 and 6.5 per cent, respectively. 

The writer carried out some pot cultures in ,Vt?hich the new manure was 
tested against sulphate of potash, both being supplied at the rate of 180 
lbs of potash per acre. The results show that the electro-potash pots 
yielded 78 per cent, of the crops obtained on the sulphate of potash pots 
, which is fairly satisfactory as a first experiment. Moreover as it was found 
possible to increase the solubility of the slag during the year 1913, it does 
not seem improbable that further trials will yield still better results, so 
that this new method of using native resources for fertilizing the soil may 
prove an economic possibility, 

42X Experiments on the Selection of Spring Wheats from Autumn Wheat in 

Hungary (i). Grabner ’Bmil'e in Kostelek, Years 2,1, No. 16, pp. 474-475. Budapest, 

' February 31, 1914. , , , 

The varieties of spring wheat at present cultivated in Hungary are not 
in great favour as the more productive types are late in maturing and produce 
^ain of inf erior quality, and the earlier types give low yidds. They are only 
grown bn a large scale when the weather conditions in the autumn are un- 
favourable to the sowing of autumn wheats. The writer - proposes to rneet 
- . the situation by improving the ordinary spring wheats and by the sdection 
of several types of autumn wheit suitable for spring sowing. He gives the 
result of the first season's work in this direction carried out by the Royal 
Hungarian institute for . Plant Breeding in co-operation with several plant 
: breeders, dutihg which, a large nmnber of native and foreign varieties were 
tried. Some of these varieties continued to tiller till August, others, though ' 
late, produced stems and ears and others.again produced grains. 


‘ ^ V'' ( 1 )' See also : Nos. ,335,, 33'6, B, Febrpaty 1912. — ' No;: 65-1, 'B, April ''igii 353jv;,'',, 

'April rpis. — Nos. 323, 234,. JB.'MarcU 1914.-.. , 
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42 ji - Hybrids between Triticum monoccum and other Species of Wheat.— 

BLaringhem, M. in the Compies Rendus hehdomcidaifes cics Seances dc V Academic ties 

Sciences, Vol. 15S, No. 5, pp, 346-3497 +• x Fig. Paris, Februaiy 1914. 

Various uBrkeis have tried to obtain fertile hybrids between, Triticum 
mamcoccmn and other species of wheat but wdthoiit success. This has led 
to the belief that T. monococcum was of different botanical origin and 
formed a distinct class of its own. The writer has made several attempts 
to obtain hybrids of T, monococcum and w^as successful only with the 
pollen of T. durum and T. folonicum, which belong to a different group 
of wheats. No success was obtained when T. monococcum was used as 
the male parent. The differences in the degree of fertility and the un- 
certainty of the results among the different strains of each species point to 
the 'existence of an individual sexual af&nity between the different strains 
of the parental species. 

The three hybrid seeds obtained by crossing T. monococcum and T. du- 
rum var. macaroni gave rise to three vigorous plants, one of which was 
sterile and grew^ to a height of 6 ft. The other two produced seed which 
produced more fertile plants without segregation of characters. By anology 
with Aegilops speUae formis, Jordah^ the writer has named this new species 
Triticum dicocco forme. The hydrids between T. monococcum and T, polo- 
nicum vai. compacium, showed the dominance of the starchy albumen and 
the round and finely wrinkled surface characteristic of the latter pai'ent. 

423 The Inheritance of Quantitative Characters In Maize (i), — Emerson r. a, 

and East E, M. in tlie A^ricuUuml Experiment Station of Nebraska ^ Research Bulletin 

No. 22, pp. 120, 4- Figs 21. Eittcoin, Nebraska, April 1913. 

The theory of inheritance by multiple factors has been applied by the 
writers in the stndy of the inheritance of quantitative characters in maize. 

The experiments were begun in 1906 and have been conducted at the 
Connecticut Agricultural Experiment Station at New Haven, at the Bussey 
Institution of Harvard University, and at the Nebraska .Agricultural 
Experiment Station at Tincoln. The characters studied in these exper- 
iments were : 

i) number of rows per ear, 2) length of ear, 3) diameter of ear, 
4) weight of seeds, 5) breadth of seeds, 6) height of plants, 7) number of 
nodes, 8) length of internode, 9) number of stalks per plant and 10) earli- 
neSs of maturity. 

Some of these characters, especiall}’ lengtli of ear, weight of seeds and 
height of ^tem, are affected by environment and the stimulus to develop- 
ment due to heterozygosity . _ Thus it becomes difficult to determine to 
what class a particular individual really belongs. C^ametic impurity of the 
parents is also a source of error and it is extremely difficult to obtain 
parents of the simple type, {% + m bb cc) and [x + A A BB CC). 

The degree of heterozygosity of the parents is always indicated by ex- 
cessive variation in thus apparently diminishing the range of variation 
due to segregation and recombination of factors in Fg. Crosses which produce 

(i) See also original article p. 861. B, June 1913. 
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excessive variation in Fj are therefore neglected. Again, the variation in Fg 
may exceed that in F^ in a degree unsuspected the difference in size of 
the parents. ' For example a cross between parents of the type AA BE CC 
and DD EE FF (i) would give rise in F2 and Fg generations to progeny of 
the types aa bb cc dd ee f and A.A BB CC DD EE FF and this is what 
would have occurred if these had been the original parents types. 

vSnmmary of the results of the experiments : 

i) Number of rows per ear. — Eight crosses between S-rowed, 12-row- 
ed, i6-rowed and ao-row^ed types were studied. In nearly every case the 
F^ generation was intermediate between the parents, and in most cases the 
Fg generation had a wider range than Fi and included both parent types. 
Where F3 families were grown the parent types were recovered in every 
case. 

The resuts of a cross between Tom Thumb Pop and ) Jissouri Dent are 
given in Table I : 

Tabi,B I. 


ISIiimber 

Year 

0 

1 

sn 

eg 

0 § 


Classes for number of rows pei ear 


Mean 

, ' 


Sa 

<s 

<5 

8 

10 


*4 

j 6 

18 

20 

22 

24 

26 

28 


Missouri Den t . 

Tom Timmb 

— 

p 


— 

— 

I 

I 

7 

9 

6 

' I 

•— 

— 

~ 

17-7 (?) 

Fop .... 

— 

p 


— 

■2' 

15 

3 

— 

— 

— 

— 

— 

— 

— 

■ ri -4 ; , 

Fj Generation. 

— 


— 

— 

— 

— 

— 

2 

2 

I 

— 


— 

— 

(?) 

1:127 • ^ . 

1911 

F. 



X 


26 


6 

2 




— 

14-57 + 0-18 

11:42 

19II 

i-'s 

tz 

I 

7 

46 

17 

3 

— ! 

— 

' 

— 

— 

— 

12.38 + 0.11 

1144. . . . . 

1911 


14 


I 

15 


33 

3 

— 

— 

— 

— 

— 

.i; 4 -S 4 ±o.i 3 

1140 . . . . . 

191:1 

F. 

20 

— 

— ' 

— 

— 

I 

10 

31 

20 

9 

.3 

'x , 

21.04 + 0.17, 


2. Length oj ears. — The inheritance of this character was studied in 
three Crosses. In one case the Fi generation had ears as long as those of the 
long-eared parent, doubtless due to the heterozygosity of one- of the pa- 
for the means of the F^ families were distinctly intermediate between 
the patehtal means. Jn rnost cases the progeny of the Fg generations com- 
pletely bridged the gap between, the parents, 

% Diameter of ears • — This character was studied in two cro^ses^ 
The Fi generation was intermediate in diameter between those of the pa- 
rents, but soffiewhat nearer the large-eared than the small-eared variety.. 
The parent types were not recovered in Fg but the several Fg I0I3 were very 
distinct, ' '■ ■, ■ ' , ' ■' 

4. Weight of k^is, — Only one cross was studied for this ^ariacter. 

: The distinct types of ‘Meed-Weight in Fg, though neither 

The real gametie composirioa' oif'%ese;i^^ny''Wotild appear '’to' 

66' EE FF r^pectively. 
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type was recovered. The great variability of several Fg lots indicated 
sufficient heterozygosity to enable the isolation of parent types on further 
selection. 

5. Breadth of seeds. — Two crosses were studied for this character, and in 
both cases the Fi generation was distinctly intermediate in character bet- 
ween the parents. Practically aU the classes from below the mean of 
the sinali seeded parent to above the mean of the large seeded parent were 
obtained in the generation. Two of the Fg lots of the cross between 
Missouri Dent and Tom Thumb Pop, grown from small” seeded individuals 
had seeds practically as small as those of the small seeded parent. Since the 
total number of Fg plants was slightly over 300 in each cross, it is thought 
that Missouri Dent and Tom Thumb Pop probabty differed by five or less 
factors. 

6. Height of Plants — This character was studied in 4 different crosses. 
In three of them the F^ plants were almost as tall as the tall parent and 
in the fourth they were considerably taller than the mean of the two 
parents. That this increase in height of the Fi plants is due to heterozygo- 
sity is shown by the fact that in every case the mean height of the Fg plants 
is about half way between the heights of the parents, and by the lack 
of skewness in the Fg frequency distributions. Few Fg families were as tall 
as the tall parent and none was quite as short as the short parent. In some 
of the extreme Fg lots, the variability was sufficient to make it probable that 
t^’^pes like the parents could be isolated in the next generation, 

The results obtained in the cross between Tom Thumb Pop and Mis- 
souri Dent are given in Table II : 

In some of these crosses the character for height was separated into 
its components-number of nodes and length of internode. The inheritance 
of number of nodes was exactly what would be expected according to the 
theory of multiple factors, i. e. the Fj generation was intermediate in char- 
acter, the Fg show'ed wide range of variation and the Fg families incltided 
types resembling the parents. 

j * Length of internode.— 'i:l\hQhaxadi&L was so iiittch affected l)y hetero- 
zygosis that in some cases the F^ generation had longer internodes than the 
long-internode parent. One of the Fg families had a range of variation 
extending from considerably below the minus extreme of the short- 
internode parent to much above the plus extreme , of the long-internode 
parent, and considerably above the plus extreme of the heterozvgous I4. 
This extreme range therefore indicated impurity of the parents and new 
combinations of factors in Fg. 

8. Number of tillers. — TheFj generation was intermediate in number of 
stalks per plant and Fg showed great variation. The Fg families contained 
some one-stalked types and others with a somewhat larger mean number of 
stalks than the tillering parent and a range of variation so great as to 
suggest the possibility of isolating types with a still larger number of stalks. 
In one of the crosses the few-stalked parent was taller than the many 
stalked parent. With respect to total length of stalk the parents were almost 
equal, but the total length of stalk of Fi almost equalled ,tho combined 
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stalk length of both parents, and that of the T. generation was consider- 
ably greater than that of either parent, while some of the lots had a 
mean total length of stalk twice as great as that of the long stalked parent. 
This increased stalk length shows a lack of correlation, either physiological 
or gametic, between number of stalks and height of plant, and is probably 
due to a combination of the factors influencing total stalk length, some of 
which come from one parent and some from the other. 

9. Earliness. — The Fi plants were intennediate between their parents. 
The Fg generation included all types between the parents and distinct 
types were obtained in the F3 some of which were practically as early as 
the early parent. 

Concision. 

Thus the inheritance of the above characters in maize is what would 
be expected if the quantitative difierences were due to numerous factors 
inherited in a strictly Mendelian manner. The interpretation of the results 
is sometimes made difficult by gametic and physiological correlations, but 
this does not counteract the effect of segregation of factors. 


* APPmCilTION OF THE THEORY IN PEANT BREEDING. 

The principal use of hybridisation in plant breeding is to secure new 
combinations of the characters present in the parents with a view to selec- 
ting and preserving the desirable ones. The number of factors by which 
distinct commercial sorts of crop plants are differentiated is sometimes very 
large. For example, suppose it is desired to produce a better silage corn 
by combining the length of stalk of the few-stalked dent varieties with the 
number of stalks of the short maiiy-stalked flint varieties. Suppose 
that these varieties differ by 5 Mendelian factors influencing height of 
plant and by 5 factors affecting number of stalks. An Fa generation of 
about 1000 plants, i, e, about one tenth acre plot, would be required to 
give an even chance of recovering a many-stalked type like one parent or a 
tail-stalked type like the other parent. Perhaps 3 or 4 times this num 1 ;)er 
should grown to be at all sure of recovering the parent types. But with this 
number of plants there could be no hope that any of the very tall parents 
would also have very many stalks. With parents differing by 10 factors (5 
for height and 5 for number of stalks), over one million F^ plants or over 
ICO acres, would be required for an even chance of getting the desired com- 
bination of characters, and at least 2 or 3 times this number should be 
grown to make sure of the results. This method is obviously impossible 
under ordinary conditions. The desired combination of characters can 
however be obtained from a smaller number of plants by taking more gen- 
erations. As many F2 plants as practicable should be grown and selection 
made of such plants as combine most nearly the desired number of stalks 
and height of plants. By continuing this selection through' succeeding 
generations the desired result will be obtained. 
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When dealing with plants like corn that are much more vigorous when 
many characters ate heterozygous, the breeder will find it necessary to prac- 
tise cross breeding between different isolated tyxjes. He should therefore 
isolate several types possessing the particular character desired but which 
difier by sufficient minor characters, quantitative or qualitative, to insure a 
vigorous development on crossing. The breeder who selects for, say, high- 
oil content, from open pollinated plants will, if he persists long enough, 
succeed in producing a type with enough factors for oil production to rank as 
a high-oil type and with these factors sufficiently homozygous to insure com- 
parative constancy, and at the same time with a sufficient number of minor 
factors heterozygous, to insure a comparatively vigorous strain. But by 
sdy[ pollination and selection, several practically homozygous high oil strains 
could have been secured in much less time, and these would have been suffic- 
ently unlike in other less important factors to ensure a vigorous heterozy- 
gote on crossing. In breeding work requiring costly chemical analysis, 
obtaining results in as few years and with as few analyses as possible is an 
important consideration. 

424 - Determination of the Varieties Qi^Tritieum monococcum L. — flae- 

SPERGER, C. m Bulletin fiir angewandte Botanik/YQax 6, No. ib, pp. 689-695. 

{German abstract)-}- 8 Fig. St. Petersburg, October 1913, 

As the result of a. series of experiments , on Tritimm monococcum, , 
the writer gives the following characters for the determination of varieties. 

A. — Joints of the rachis covered with dense white hairs. Base of , 
spikelet covered with dense bristles. Wild types of T. monococcum 
(Group aegihpioides hs^h.. and Gr.). 

1. Ears yellow or light brown, empty glumes with narrow triangular 
notches alternately 2 % mm. and 1 % mm. long. Flowering glumes, with 

: long ^wns. Awns of alniost equal length or one half shorter than another. 
Var. Thaoudar Beut., pr. sp. 

, II. Empty glumes erect, with triangular notches alternately 1 34 ffim* 
and 34 iong. Awn of the sterile flower vtry short and often limited to 
: a sharp point : 

' I. Empty glumes glabrous. 

; {a) Ear yellow, var. Boeoticum Boiss, pr. sp. 

V (J) Ear red, awns black, m, 

2. Empt;^ glumes velvety. ' 

B. Internodes of the rachis glabrous. Base of the spikelet glabrous 

;or only slightly hairy. Cultivated varieties of T. monococcum (group cereaU 
Asch..and Gr.}; ^ 

: I. Empty glumes incompletely covered with hairs, slightly wrinMed 
‘'Jik the upper part of the keel Ear red, ,not shiny; 

'Clem. ' /V , 

11. Empty glum^;gla;brpus:'\:’',''' ^ 

;',i. ..Spikelets quite, ..glumes ’ shg^y^.wrmK^:',:i 

:';v;'^t''the'1seel'; var. ''’v':'"'; ' 

(/y,>'..:;2;'Ear red or light' red. ' '.4". ' •' • V'.;: 
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{a) Ear dull, empty glumes slightly wrinkled at the upper part of the 
keel without ridges or only sHghtly marked ; var. flavesccns Kon. 

(6) Ear shiny, empty glumes glossy at the keel, or slightly wrinkled 
at the upper part, or strongly ridged ; var. vulgare Korn. 

425 - Hungarian Experiments on the Cultivation of an Early Variety of M aize 
with Soft Grains, 1912-13. — SvrAnoi JAnos in KSzteUk, Year 24, No. 16, pp. 473- 

474. Budapest, February 21, 1914. ;j‘7 i 

In Hungary, except for certain elevated regions, early varieties of maize 
giving low yields are not grown to any considerable extent, tlie later 
and more productive varieties being prefered. The better known early 
varieties still cultivated are the '' cinqnantino the “ pignoletto and 
the Alcsuth a new type obtained from the latter by selection. Their 
cultivation however has become difficult even in the districts in which the 
early varieties are more suitable, partly because their cultural requirements 
entail more manual labour and partly because their hard grains are not 
suitable for feeding to stock. As a result of this the Royal Agricultural 
Experiment Station at Magyarovar has undertaken experiments with the 
most varied t3?'pes of maize. 

In the course of these experiments a variety known as '' Moldova 
with soft yellow grains, received from Baron Jean Kapri, agriculturist of 
Banest (Roiimania), attracted attention by its ra|)id development which 
appeared to exceed that of the earliest variety under experiment. Mold- 
ova is a local variety not yet subjected to selection and leaving much to 
be desired regarding its grain, rachis, and shape of ear which averages from 
12 to 16 rows of seed. In evertheless, on account of its remarkable earliness, 
the station has carried out experiments to determine its cultural value under 
the various soil, climatic and economic conditions in Hungary. 

During the seasons 19x2-1913, 59 domains in the most varied regions 
of the country took part in the trials, ^'Alesutli '' being used as the standard 
of comparison. Moldava proved earlier than Alcsuth'^ but a lighter 
3delder, and requires considerable improvement in respect of various char- 
acters before being adopted in practice. ••j | ; :-i ;'l ''I 

4<26 - Researches on the ** Topping and ** Stripping ** of Maize In Italy. — 

MAKAXiESi, A. and Beknaeui, O, in Le Stanioni spi^rimentali ayctrie italimie, Vol, xrvxi, 
Part I, p|>, 33-40. Modane 1914. 

' These investigations deal with the influence of the time of topping 
and stripping maize plants on the characters and chemical composition of the 
grains. The results are summarised in the adjoining table : 

It will' be seen that the weight of 100 grains, the weight per bushel 
and the density increase as the plant becomes more mature, i. e, as the top- 
ping and stripping are delayed or not carried out at all The germ- 
inating power, on the contrary, does not increase to any considerable ex- 
tent, and the same may be said of the percentages of ash and phosphoric 
acid. The humidity remains almost constant at about 10 per cent., and 
. was only determined to account for certain variations in the density. With 
regard to total nitrogen, CoNXi found that the percentage waS' greater, at^ 
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the commencement of the formation of the grain, while these results show 
an almost constant figure throughout the samples. 

The efiect of seasonal variations on the grain is shown in the results of 
series II, III, IV, obtained from crops grown in the same district vith the 
same manurial and cultural conditions, but in difierent years. Series II 
are the results of the very dry summer of 1912 while those of II and IV 
were obtained during the very rainy season of 1913, The grains of the 
two latter series are not only heamer but larger, richer in ash and poorer 
in nitrogen. 

427 - Loss In Weight of the Earso! Mal55e|on Drying. Hungarian Eiperlmenls. 

ZsiGMONBKiszELin Kozfelek, Year 24, No. 16, pp. 472-473. Buciapest, February 21, 1914. 

Experiments were carried out to estimate the loss of weight undergone 
by maize during the drying process. This was found to be a very variable 
quantity being influenced by the variety of the maize, by the kind of drying 
shed used and by the meteorological conditions. 

428 - The Classiheation of the Bacteria of Legammons ■ Plants. — klimmer m. 

and Kruger K. in Ceniralhlait fiir Baktenoloi;ie, PatasiUnkunde ttnd Infektionskrank- 

heiien, AU. //, Vol. 40, Nos. 11-13, pp. 256-263. Jena, March 1914. 

The writers have cultivated Bacillus radicicola from 18 species of legu- 
minous plants in serum cultures, and, from observations of the aggluti- 
nation, complementary formation Komplementbindiing "') and precipi- 
tation effects they dmde them into nine distinct groups or species : 

The first group includes the bacteria iiomLupinm perennis T., I. lu- 
tens, L. angmUfolim, and Ornithopus sativus ; the second group the 
organisms of MeMlotus albus, Medicago lupulim, M, saimt and TngoneUa 
foemm graecmn ; the third those of Lokis uliginosus, AnthylUs vuimraria 
and Tetragomlobus piirpurea ; the fourth those of Vicia saliva and Pisum 
arvense. 

The organisms of Vida Faha, Triiolmn pratense, PJmscolus vulgaris, 
Soja Mspida and OnobrycMs saliva constitute distinct species. 

mm CROPS, ’ 4^29 *" Selected Strains of Hungarian Potatoes, and their Productivity.— OMBWiR 

Bmile m Kostekk, Year 24, No. .13, pp. 553-556, Budiipcsl, February, 13, 

The Royal Hungarian Institute of Plant Breeding at Magyarovar 
conducts field trials from year to year with foreign varieties of potatoes in 
competition with strains of local varieties selected at the Institute. The 
results obtained in 1913 show that the Hungarian variety Margonyai 
, is the most productive. The highest yields were obtained from Margo- 

nyai VII, III and V 'T which gave from 42 800 to 55 200 lbs per acre in good 
soil. These figures were only reached by two other foreign varieties, viz, 
“ Svites ” and “ Eiirger which yielded from 48 100 to 49 800 lbs per acre 
and 53 500 to 55 200 lbs. per acre respectively. 

In respect to quantity of starch the variety ‘ ' Margonyai X ' ' was equal 
to the best foreign varieties (19.51 to 22 per cent.). 
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430 - Manuiial Experiments with Potatoes in Hungary, 1913 . — rasz, a. in 

Koxtekkf Year 34, No. 22, pp. 719-720, Budapest, March 14, 1914. 

An account is given of fertilizer trials with potatoes carried out by the 
National Agricultural Society of Hungary during the season 1913^ 

431 - The Duration of a Lucerne Ley, ^ — vivenza, a. in Le Stmmi spmmntaU 

Agmm Italiane, Vol. XI/VII, Part. 2, pp. 97*118 -f Plates I-VIII: Modane, 1914. 

These experiments on the cultivation of lucerne were conducted at 
the Experiment Station of the Higher Institute of Agriculture at Perouse 
during 1902 to 1912. 

The observations and conclusions relate chiefly to the production of 
forage in relation to the age of the plants and to the rainfall, and also 
to the formation of turf (stems and roots) in relation to the age and 
growth of the plants ; they cover the whole period from the time of sowing 
until the clearing of the crop owing to degeneration. 

1. The duration of lucerne cannot be definitely determined without 
taking into account the Soil conditions and varieties of the plant. It may 
vary from a few years to several decades. Under normally good cultiv- 
ation, the maximum duration is from 15 to 16 years. 

2. Under normally good culture conditions the seedlings come up very 
thic^ and sufier considerable mortality during the first year; in the 

^ second year the mortality diminishes and ultimatdy falls to a constant 

: irate of about 10 per cent per year. 

3. The yield of lucerne under field conditions reaches a normal levd 
after the first year; during the two following years it remains constant 
or increases slightly, then slowly decreases. , These variations are quite 
distinct from those due to meteorological changes from year , to year. 

4. The quantity of accumulated vegetable matter (stalk and toots) 
increases until the 5^ year {i.e, the 4^^ year of production). In this partir 
cular experiment the quantity of vegetable matter was found equal to 
21 960 lbs per acre corresponding to 7 920 lbs per acre of dry matter cont- 
aining 186 lbs of nitrogen. After the 6^*^ year the quantity of residue per 
unit area decrease, but at a slower rate than the decrease in yield, and 

; , , Wej^endently of any climatic variations. 

" V rainfall increases the yield of lucerne to a cqnsidmble 

ra&t, , the yield being directly proportional to the rainfall during the 
months of April, May and June. 

. : : 6. Each particular plant gives its maximum yield tinder fidd conditions 
during the first three years, after which it diminishes but not regularly. - 
The plants may even increase in wdght with age owing to the ramificatioa 
of the stalks ahd’the thic^^ of the roots. Occasionally the trailing 
stalks of old plants develop secondary roots. 

^^ 432 :- f he Kuteu Vina (Pueriarfa » Forage Plant In 

. Florida, , — , ' B. .and' p, in FIMU Qmnefly , Bulletin ike 

„ A^fictiUmal Depoftm^i Yo} 23, SgV^oi, 1. Pkte. Tallahassee, 

' July 1913, ■ ■' 

: This new forage plan shoWS prpmi^ of st;^^ersedmg the, vetv^.hean , 

of bocoming the most important crop in the Southern State; It is 
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a deep-rooting trailing perennial and seldom produces seeds. It is propa^ 
gated by means of plant roots set in rows 8 ^4 feet apart each way* 
The >deld of hay increases as the plant becomes established, from 3 tons 
in the second year to 6 and even 10 tons per acre on good land. It dries 
rapidly lequiring only 24 to 28 hours, does not shed its leaves and does 
not appear to be damaged by rain. 

Chemical analysis shou*s that it contains 17.4 per cent, protein and 30 .30 
per cent, carbohydrate (starch and sugar) . Owing to its low percentage of 
carbohydrate it should be fed with Japanese sugarcane either as silage or 
chopped into short lengths. It possesses the advantage of being easily era- 
dicated, when necessary, by close grazing in the spring or by breaking up 
the crovms with a disc plo\¥ after cutting in the dry season or during frost 
in the autumn. When fed to stock it has no tendency to cause intestinal 
disorders. Moistened with water it makes an excellent green ration for 
poultry in winter. 

433. -* A lew Forage Plant, (LoHum maltifloram), -- DENAirra, M. mid 
COLLEf J. in the Journal d^A.^riaiUure Pratique, Vol. I, (New Series), No« 10, pp, 300- 
30s. March 1914. 

Lolmm nvuUifiomm is recommended as an excellent catch crop either 
alone or in combination with Trifolium incarnat/um. Morphologically it 
resembles a hybrid between L. ferenne and L. italimm. It grows to a height 
of 60 cm. to I metre and has the general habit of growth of Italian rye grass. 
Sown on land in ** good heat it produces a crop ready for cutting in from 8 
to 10 weeks. | 

Comparative trials with the three varieties of rye grass on a siliceous 
clay soil of average fertility gave the following residts : 


Green weight ...... 

Dry weight 


Yield ill lbs per acre 

— 

L. multiflorm L. italimm l>. permm 


10697 13:733 1:2 210 

4 343 « 748 2 748 


The yield of £. multiflorus obtained at Carignan was much higher, 
VIZ. 21 449 lbs per acre of green weight containing 5 05S.7 Ibsof dry matter. 
The higher figures for the green weight of £. italicum and,!, perctmc obtained 
at Presle are attributed to the moist weather at harvest and the more tufted 
habit of these grasses which tends to prevent rapid drying. 

A comparison of the chemical composition of these ^ grasses is given 
in the adjoining table. 

The ' superior feeding qualities of L. midtifloms are shown by the fig- 
ures for cellulose, carbohydrates, and ash. With respect however, to the per- 
centage of 'albuminoids and fats Italian rye grass is superior. 
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L. muJUfiorunt 

L. italicwn 

L. permne 

Oixanic constituenU % ; 




W'ater 

14.30 

14.30 

14.00 

Albuminoids 

7-23 

. 9-0 

5.30 

Amides 

2.45 

2,20 

1.90 

Fats . 

1.40 

3.20 

1.40 

CellulOFe 

20.50 

22.90 

23.80 

■Carbohydrates 

44.62 

■ 40.60 

46.90 

Ash 

9.00 

7. So 

6.70 

Jnormiic const itnents % : 




Nitrogen ' 

1-54 

1.80 

1. 10 

Phosphoric acid 

0.60 

0.40 

0.36 

potash 

1.24 

0.75 

3.90 

I,ime 

0,80 

0.60 

1. 00 


434 - The Cultivation of Sugar Beets in the Island ol S. Miguel in the Azores. — svq&r cs^ 

MoLZ, E. iu Deutschff LandwirtschaftUche Pmse, Year XXXXI, Nos. 31 iSnd 23, pp. 257- ' 

258 and 288-289 ^ figs. Berlin, March 1914. 

The ctiltivation of sugar beets iu the Azores is limited to the island of 
S- Miguel and has existed there only since 1906. The acreage under beets 
increased from 719 acres in 190S to 2964 in 1912. The average crops id 
the above period was 9.75 tons per acre. 

The land is in the possession of only a few owners who rent the land to 
farmers. The rents vary from £6 per acre in the neighbouhood of the capi- 
tal to £2 per acre in the interior of the island. The whole crop is worked up 
by one factory which holds a monopoly from the Portuguese (Jovemment 
and is protected against foreign competition by a customs duty of about 
4^/ per lb. of sugar. ' ; 

For the raising of sugar beets the position is somewhat too far south, but 
tMs is compensated by its maritime climate. The porous, stony ^oil, in which , 
deep ploughing is hot often practised, sufiers from drought, and without 
the high degree of atmospheric moisture the growing of beets would be 
quite impossible. The soil, a product of the weathering of trach3rtic lava, 
is poor in Hme. Kitrogen and potash are also wanting. The factory, has 
established special regulations as regards manuring, according to which 
farm yard manure, which elsewhere is considered the principal aid to beet, 
root raising, is limited to a minimum. Green manuring is allowed. The 
farmers avail themselves of this concession and Sow lupins ih the aututhn 
’ which are ploughed ih the following March l^fdre the beets are sown. The 
.i method is not a good one and usually the , beets siifier fom 
rage: of 'plant 'food. ' 

' -1: The factory has also established regulations with regard to the rotation. ; 
the fields must be put to; beets every "^rd year, B.ut some^^ 
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one year’s interv^al is allowed and occasionally the beets are sown year after 
year. Owing to the Mgh rents the fanners try to get more out of the land by 
means of intercalary crops, and this again is tmfavoiirabie to the beet crop. 

The haiTCst takes place during about the first hall of August; it lasts 
a long time because the numerous fanged roots render cleaning operations 
more difficult. 

Among the many pests to which the beets are subjected the following 
are especia% to be mentioned: Heterodera radicicola, Heterodem SchmUii, 
Mamestra brassicae, AgyoUs segetuni, Blanitihs venustus. The most dangerous 
pest of all is, however, Thypkda hetae Rostr. a fungus which appears espe- 
cially in dry positions and on flat soils and which damages the beets v\ hen 
they begin to ripen. A black dry rot and damping ofi fungus also occur. 

435 - Bamboos In Morth Africa. — riviere Ch. in journal iWinricuUufe TropicaUf 
Year 14, ISTo 153, pp. 33-38. Paris, Pebruaiy 28, 19x4. 

The writer gives a study of the bamboos suitable for citltivation on 
a commercial scale in North Africa. 

Group I : Rhizomatous bamboos. — These bamboos vegetate by means 
of runners in the spring. They never reach great dimensions but are 
widely distributed. 

Three species of Phyllostachys are included : 

1. Phyllostachys mitis, the largest species of the genus. 

2. Pk vifidi laucescens a species with numerous runners. 

3. Ph. aurea, growing in tufts. 

The compact stems and slow growing rhizomes gives these plants 
the appearance of a slightly raised hedge or wind break. The stems are 
straight, rigid and resistant and are suitable for wickerwork and trellises. 

Of the Anmdimcemy Anmdimna Simoni is robust, produces copious 
runners and exceeds 6 feet in height. It shows great resistance on almost 
all soils, owing to its deep, powerful root system. Its stems are suitable for 
many purposes. 

The above species are particularly suitable for fixing moving soils, 
dunes and exposed subsoil. Their propagation is simple and easy. Div- 
ision of the rlnzomes is carried out in the winter months and water is given 
2 or 3 times in the spring. 

Group II : Tuftled bamboos. — ^ Growth takes place during sitmmer 
and autumn and the plants reach greater dimensions than the rhizomatous 
group. They are of limited distribution in N. Africa since they are very 
partial to the coastal climate. The most suitable locality is the sea shore 
adjoining fertile soil, not too compact and in good condition; also subject 
to watering In the summer. 

Three species are cultivated at the present time : 

1. Bamlusa ^ mamculmis {B, armdinacea), the largest species in 
N. Africa. It is ready for cutting after 3 years, and irrigation is abso- 
lutely necessary during the warm weather. 

2. Bambusa vulgaris, smaller and less solid, but more resistant to 
cold than the preceding. 
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3. Bambtisa spinosa {B, glonieraia), has a wider area of cultivation. 
Its growth is so dense that it is used for making impenetrable fences, walls 
of defense, etc. 

The writer mentions the precautions necessary when introducing 
a new species. The necessary watering should be attended to and parti- 
cular care taken in packing. On arrival at its destination, each plant should 
be carefully placed in a nursery until a favourable time for transplanting, 
i. e, in mid-winter for the rhizomatous plants and at the beginning of 
spring for those of tufted habit. 

436 - The Most important Tannin Yielding Plants of German East Africa* — 

Bodenstab Hermann in Der Tropenpflanzer, Year 17, Nos. 9-12, pp. 463-481 ; 539* 

538 ; 619-631 ; 676-690 + 15 diagram.^ -f- S Pigs, Berlin, September-December, 1913. 

The writer points out the importance of the imports of tannin matter 
to Germany (about 300 000 tons valued at about £2 000 000) of which a 
considerable part comes from the tropics. 

Mangroves (i). — The writer omits the mangroves of W, Africa and 
America and studies the four principal species of the Indian Ocean, viz.; 
Rhizophora mucronata I^am., Bruguiera gymnorrhiza Lamb,, Ceriops Can- 
dolleana Am., and Xylocarpns. He points out the high value of mangroves 
for tanning purposes and shows by means of numerous graphs that the 
p. oportion of tannin yielded by these plants is approximately the same 
in all seasons of the year, at any time of the day, at different ages and 
from different parts of the plant. 

The following table gives the percentages of tannin (by the official 
method) in different samples of bark, calculated on a basis of 14.5 percent, 
humidity. 



MLoimum 

Maximum 

Average 

Rhizophora ^ 
Bruguiera ] 

. . . . 28 

42 

36 

Xylocarpus . . . . 

. . . . 27 

33 

30 

Ceriops ....... 

. . . . 24 

32 

26 


The writer has studied the influence of the time of harvest on the 
quality and in particular on the colour of the hide. 

The bark of Rhizophora and Bruguiera gives as ^ rule a darker red 
colour to the hide than that of Ceriops and Xylocarpus ; the latter imparts a 
yellow colour to the hide which darkens less on exposure to air. The bark of 
Rhizophora and Bruguiera harvested at the end of the year yields a lighter 
product, vdth a lighter red colour changing to a yellowish brown, instead of 
reddish brown, bn exposure to light. If at all practicable, it would be 
better to collect the bark of these two species towards the end of the year 
only. The superior quality obtained at that season may be due to better 
desiccation. In any case the ’?yriter recommends that great care should be 
taken to obtain a dried product by working rapidly and avoiding too 
■;,iugh'temperatures.< : 

(1) 'See. No, 379, April 1913'.- ;■ / 

6 
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The legmiiiiaoiis trees, especially acacias, which produce tannin have^ 
also been studied by the writer. 

Eucalyptus occidentalis Endl. (Malletrinde). — Occurs abundantly in 
Western Australia. The bark has been imported into Germany since 1905 
and has rapidly conquered the market which now absorbs three quarters 
of the total production. The tree prefers, a clay or sandy clay soil and a 
dimate with a rainfall of from. 12 to 20 in, ot which 60 per cent, falls during 
the cold season, and extreme temperatures of 41^ and 86^ F with an average 
of 68^ F. The commercial product consists of the inner bark containing 
from 35 to 52 per cent, and an average of 42 per cent, of tannin, the price 
of tannin being about a lb. Tannin is soluble in water at ordinary 
temperature, foiming highly concentrated solutions (up to a strength of 
tio to 95 per cent.). The product contains only 7 per cent, of soluble 
iiomtannin constituents, cldefly sugar. It produces hides of good quality 
and the tree is consequently recommended for planting in the German 
colonies. 

Unripe fruits of Chebula (Myrobalan chebule) contain 25 

to 46 per cent, (mean 32 per cent.) of tannin, the shelled fruits from 45 to 
55 per cent. It produces good hides and the writer considers the cultiv- 
ation of the tree to be a commercial possibility, 

437 - The 'Cultivatldii and Commerce of Aniseed [IHiemm verum Hook). — 

Chevamer, a. hi Journal if Agriculture tropicale. Year 14, No. 152^ pp. 40-44, Parisp 
February 2S, 1914. 

The cultivation of IlUcium vemm is restricted to countries having a 
very special climate as follows : a rainfall of about 60 inches distributed 
throughout the year, a sky very often overcast, a high degree of humidity and 
a temperature varying between 40^ C. in summer and 0^ C. in winter. The 
plant grows best in a red argilaceous schist on hill slopes. Planting is 
done on the quincunx system and the holes are dug 5 to 6 yards apart a 
considerable time before being required. Shade trees are necessary for the 
young plants and considerable attention is required until the or 10^^ 
year with weeding, watering, hoeing and cutting. Fruiting does not begin 
until the 10^^ or even the 15*^ year and the tree reaches full bearing in 
about the 20^^^ to 35^^ year. The yield varies considerably from one year 
to another and never exceeds 2 tons per acre of green fruit from a plant- 
ationin full bearing. 

The green fruits are gathered before complete maturity, for the prod- 
uction, of aniseed essence. In times of poor harvest the natives m,ake use 
of the leaves which yield an essence similar to that of the fruits. The 
variation in the production of aniseed essence at Tonkin is shown by the 


following , figures: 

1902 * 58 tons 

1904 . 32 tons 

19x1 * roo losis 

46 tons 


1912 
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The yield was greater in 1913, the value exported being £100000, 

It is exported chiefly to Marseilles, Havre and Hamburg. 

The essence has been employed for a considerable time in the manu- 
, facture of liqueurs and has now found a substantial market amongst 
manufacturers of perfumery. 

438 - Promising Plant Immigrants in the Philippines. — wester, p. j. me marekt 

Philippine AgnoulHwal Review, Vol. VII, No. 2, pp. 77-8i. Manila, P. L, February 1914. Oarobning. 

The following plants have been successfully introduced into the Phil- 
ippines and are being distributed. 

1. The Lyon Avocado. — Fruit of large size, average w^eight 800 gm. of 
which 86 per cent, is edible ; oblong-oval in shape, with thick brittle skin 
of green colour, separating readily from the flesh ; surface smooth with nu- 
merous irregular w^hitish lentic^ ; flesh pale, creamy yellow, tinged with 
green near the.skin, with few fibres ; flavour buttery and nutty ; seed very 
small, oblong, nearly filling cavity, seed coat readily separating from the flesh; 
season, late July and early August. The tree is slow in coming to maturity 
but is able to ripen its fruit in the height of the rainy season. 

2. The Cayenne Pine Apple. — Fruit of large size, average wei^t 3 ; 

to 2.75 kilos; shape oblong slightly conical truncate; colour browish 

yellbw ; eyes, medium large, not prominent, of medium depth; flesh yellowish, 
v^ juicy, rich sweet and slightiy acid somewhat fi.brous and very, aromatic ; 
flavour and quality excellent; core rather large, inedible ; crown comparat- ' 
ively small. This variety which probably originated in Cayenne French 
Guiana, is unexcdled for canning purposes and is extensively cultivated ' . ' 

in Hawaii and Singapore. 

3. The Queen Pine Apple. — Fruit small to medium weight, averaging 
from I to 1 .5 kilos ; form oblong, slightly tapering ; colour straw yellow with 
brown markings ; eyes rather prominent, small and deep; dorsal scale very 
long and spiny ; flesh yellowish, tender, juicy, sweety rich, somew'hat less 
aromatic than Cayenne but sweeter; flavour and quality excellent ; core 
comparatively small and fairly edible; crown small to medium. The plant is 
^ strong and vigorous grower though dwarfer than Cayenne, and the fruit 
:S| somewhat affected by eye-rot '' whenit ripens during the rainy season. 

: 4. The India Cucumber.-— The fruit is of large size, from 22 to 30 cm. long 
witS an average circumference of 26 cm., and an average weight of 850 gm.; 
more br less triangulate in section ; colour brown ; surface fairly smooth, 
cracking on reaching maturity giving it the appearance of bdhg reticulated ; 
fledi lessteriderthan the standard cucumbers of the temperate zone; seed 
abundant The seed of this variety was obtained from Saharanpur, United 
Provinces, India. . It has shown itself superior to all other cucurbits in \ 
resistance to insect p^ts which practically destroyed other varieties! 

439 - Blooming Peirio^ and Yields olFmit in Belatibh to , 

} ^ BAi,XA35!ryNE A. Station, Bulkiifi, Nfo. 128, OtecTOsb 

pp. 245-261/4- 8 Figs. 

E^eriments have been cqndubted dm^ several years with ^ : 

'.plute/and cherries’ On an areai 'liable .''frosts.,, It 'was';fotmd;'that''‘'f;;:' 
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the auiomt of iajury to the blossoms was not entirely dependent on the de- 
gree of frost, but that other factors such as humidity, ra|>iilit3r of thaw- 
ing after freezing, soil moisture and condition of the plant coin|)licatecl the 
issue. During the first three years of blooming the damage by frost covers 
the whole of the crops, and in subsequent years it is sufficient to reduce the 
yield of most fruits and to entirely prevent some of them reaching maturity, 
especially almonds, nectarines and some apricots and peaches. Frosts of 
from 5^ to 9^^ F. when the buds are moist, are less damaging than those 
of a vsimilar or slightly greater severity when the buds are dry, 

440 - The Kmnquat (Ciirms JaponicB^ Tiiiinberg/ — dr. TRABcrx in BuUcHh 

a^ricole da VAlierie et data Tttnisie, 2otIi year, No. i, pp. 2-r r. Als^ters, January 191^. 

The writer begins by an historical account of the introdiition of this 
plant into N. Africa and America. The Kumquat is a small tree with the 
foliage of the mandarin, not exceeding 10 feet in height. It blossoms in 
late summer, producing axillary flowers. The fruits are roundish-oval in 
shape with a soft skin, sweet, aromatic, and of agreable flavour. The pulp 
is slightly abundant and faintly acid. Tl'u-‘ seeds resemble those of the 
mandarin and the embryo is pistache-green in colour. 

The writer describes three distinct varieties : 

Rasafni, with a characteristic clougated fruit, grown as an uruauioiital plaiil. 

Mafoumi, small fruits, excellent for preserving, ver^^ fertile. 

Omi Kin-Kafif large round fruits, excellent for preserving and desert. 

Propagation. — Citrus tripterahQ.sheen found to be the best stock for 
extensive culture in Algeria. Unlike other species of Citrus ^ it cannot be 
grafted at any season of the year, but only at the end of the growing season. 
Side grafting is very successful and crown grafting is also possible. The 
Rough Lemon or Florida Citrus is used as a stock in Florida. 

The Kumquat may be planted 6X9 6x6 ft., i, e, izoo 

plants per acre. The tree responds readily to good treatment — generous 
manuring and a sufficient water supply increasing the number, size and 
quality of the fruits. Citrus triptera does not thrive as a stock in calcareous 
or slightly saline soils. 

The Botanical Station has sent several harvests of this fruit to the 
principal confectioners who have offered to buy all that could be produced. 
The 3deld of a good plantation is considerable and regular. Six year old 
trees will yield from 2 to 6 lbs of fruit- Trees 10 feet high yield about 3 000 
to 3500 fruits and at the low price of $d per lb (i ft. per kilo) one acre will 
return from £60 to £120. 

441 - Seedless Pomeloes In Siam. — Bovue H. 11. in the Philippine Ayficultund 

Review, VoL III, No. 2, pp. 65-69, 2 Plates. Manila, P. I. Ft.'btnary i()i4. 

The writer visited a plantation of the famous seedless pomeloes in Siam 
and found that many of the so-called seedless varieties bore fruits with well 
developed, seeds. More detailed examination of the trees and the precise 
position of the seeded fruits with respect to neighbouring trees of the seed 
variety showed that the '' seedless varieties are inter-sterile, and that they 
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only produce seeded fruits on the side nearest to a “ seed variety, the 
Sowers of which are interfertile vvith those of the “ seedless " variety. The 
Siamese attribute the seedless quality of the fruit to the presence of salt 
deposited by brackish water from the river in a dry season, and make a 
practice of placing a coconut shell of salt in each hole at the time of planting 
the trees. 

44« - The Chemical Composition of Florida Oranges. — henny, a. m. in 

. Annual Report of the State Chemist of Florida, 19x3, Florida Quarterly Bulletin, Vol. 24 

No. I, pp. i55'2'^4. T:illahassee, Flo., Jannarj' 1014 . 

In order to ensure uniformity in the enforcement of the Immature Cit- 
rus Fruit Law of 1911, numerous chemical analyses of Florida oranges have 
been made by standard methods. As a result of some 259 analyses the 
writer recommends that the mature fruit of Citrus aurantium L-, the juice 
of which contains not more than 1.25 per cent, by weight of acid determined 
as crystallised citric acid be taken as the standard. Determinations of 
the sugar content do not appear to be necessary and are more dfficult to 
carry out. Details are given of the methods of sampling and conducting 
the tests in the laboratory and in the field. 

443 — The Budding of Cacao. — wester P. O. in The Philippine Agricultural Revieuf, 
Vol. VII, No, i, pp. 27-33, -h 3 Plates. Blanilla, January 1914. 

The writer gives an account of former experiments on the budding 
of CaCao and of the results obtained by Hart, Johnson, Harris and Jones. 
He emphasises the importance of the graft in determining a product of 
uniform quality. The operation is a simple process, eaS3’’ and rapid of exe- 
cution, and its success is almost assured if certain directions are followed. 

The stock should be vigorous and at least 15 to 20 cm. in height. 
The failures of early experiments were due chiefly to the lack of care in 
the choice of the bud, which should be of the current or previous yearns 
growth. All buds showing attached petioles or unhealed scars should be 
rejected. 

, All precautions usually prescribed in budding operations should ob^ 
Siefved in detail (such as cleanliness, condition of the grafting knife etc,). 
; The writer recommends the use of cotton bands and of a mixture of 
“teswax and resin. The cutting of the stock should be be^n after about 
15 days at a point 10 cm. above the graft. When the graft has grown to 
a len^h of 30 cm., the stock may be cut off completely, immediately 
above the graft. To prevent the attacks of insects and fungi, it is absolu- 
tely necessary to cover the wounds with a protective plaster. 

444 - New or Kotevorthl^ Fruits. — Hedricx, U. P. iii tlie Nem York Agri^uUural 
EiKperiment Siaiim Bplktinl^^o, 364, pp, .179-195, -f 5 Plates. Geneva, N. Y,, July 1913; 

The writer giv<^ a description with plates of varieties of apples, pears, 
plums, peaches, cherries, grapes, . raspberries, currants, gooseberries aud 
straw^berries that have givefi good results during trials and appear to 
deserve the attention of frmt growers,, 
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IvIVE STOCK AND BREEDING. 

445 - investigations into the Life History of the Warble Fly (Hypoderma 

bovis, Geer) and Means of Destroying it (i).—i<trcBT,ADKiENinCoHi/)to&wii,, 

EebdomaMire des Simiccs dL> VAcademie des Sciem'^, Vol. 158, No. ii, pp. 81:3-814. 

Paris, March 16, 1914. 

The writer reports upon his investigatioirs into the life history of tliG 
warble fly {Hypderma bovis) of cattle, condncted under the auspices of the 
French Ministry of Agriculture, and which may be smiunarizes as follows : 

1. The migration of the larvae takers place in May, June and July but 
mostly in the two first months and by preference in the earl] morning hours. 
Out of 79 larvae observed, 24 left the hide of the cattle between the i6th and 
the 24th of May, 53 between the ist and the 30th of June and only 2 at the 
beginning of July. In the early part of July the cattle experimented with 
were alw^'ays free from the larvae of warbles. 

2. The breeding of lar\’'ae which have migrated from the hides can be 
easily carried out either on a protected plot of ground or in tlie laboratory. 
In 95 per cent . of the cases observed by the writer the larvae pupated. Every 
attempt at hastening the migration was alw ays followed by injury during 
the subsequent development of the larvae. 

3. The pupal stage is passed exclusively in the surface of the ground. 
All the larvae which the writer covered with earth on the advice of 
German investigators, invariably crept out again into the open before pu- 
pating. 

4. The pupal stage last? on average between 30 and 35 dayvS, In 19 cases 
it lasted: once 29 da^^-s, twice 30 days, four times 31 days, four times 32 days, 
tliree times 33 days and once each 34, 36, 37, 38, and 40 days. These fig- 
ures vary considerably from those of Glaser who found that the greatest 
range in 1912 w^as from 25 to 63 days and in 1913 from 37 to 36 days. 

5. Out of 75 pupae, the writer bred 45 (60 per cent.) completely dev- 
eloped warble flies. Of these, the pirpae kept in the open yielded 58 per cent, 
perfect flies; those maintained at room temperature yielded 50 percent, 
when kept in a pot covered with grass and 89 per cent, when kept in a 
pot lined with wadding. Pupae in a pot lined with wadding and maintained 
at 250 C. yielded no perfect flies, 

6. Warble flies are exposed to many enemies during the various stages 
of their development : rodents, birds, insects etc,, and are frequently des- 
troyed by lower fungi {Cephalotecum roseum etc.) the spores of which exist 
on the ground and penetrate through te chitinous walls of the pupa. 

7. The hatching of the perfect fly only last a few minutes, and is 
not limited to the early morning but may take place any time during the day. 


(i) See No. r 44 , B, Feb. 101:3 atwl No. 251, B. March nu4. 
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446 — AbOftion in Sk66p. — journal of the Board of A'^ricuUure^ Yol. XX, No. 10, 
pp. 879*883. Eondon, January 1914. (Summary of the III Report of the Depart mntal 
Committee on Epizootic Ahorticm together with an Appendix to the same, Cd. 7156 and 
7557. Eondon, 1913). 

^he President of the Board of Agriculture and Fisheries appointed a 
Cominittee in April 1905, to inqtdre, by means of experimental investiga- 
tion and otherwise, into the pathology and etiology of Epizootic Abortion, 
and to consider whether any, and if so, what, preventive and remedial 
measures might with advantage be adopted with respect to that disease. 

In 1909 the Committee submitted a Report (Cd. 4742) embodying the 
prmcipal results of their investigations concerning Epizootic Abortion as 
it occurs among bovine animals, and an Append^ by Sir J. McPadyean 
and Mr. (now Sir) Stewart Stockman, giving a detailed account of the experi- 
ments on which the Report was based. 

The inquiry was extended to include a consideration of the ad- 
ministrative measures which should be taken to deal with cases of this 
disease in cattle, and a Report (Cd. 5279) was presented by the Comrnittee 
in 1910 dealing wih this aspect of the question. 

A third Report has now been presented by the Committee, dealing 
entirely with abortion in sheep, and, in a separately published Appendix, 
an accotmt is given of the experimental work on the disease in sheep carried 
but for the Committee by Sir J. McFadyean and Sir Stewart Stockman. 

Microhe of Abortion in Sheep. -— In the Committee's first Report it was 
stated that tiiese investigators had never found the microbe of cattle 
abortion in connection with natural outbreaks of abortion among sheep, and 
that a totally different microbe — a vibrio — had been repeatedly iso- 
lated from outbreaks of abortion in ewes, and that it had been succ^fully 
used at the laboratory to infect pregnant ewes with abortion experimentally. 

Although the Committee are not prepared to say that the vibrio is 
responsible for all serious outbreaks of abortion among ewes, they have not 
met with any other specific form of the disease in this specie. 

The microbe was found to occur both in the short S " form as well 
as in various long spirillar forms. The indi^dual organisms vary in 
length from 1.5 to 3 microns, and the breadth is from % Vs of ^ 
nhi^oh at the middle part, which is broader than the exttemitib. The appear- 

of the spirillar forrus is very like that of a spirochaete. The vibrio 
' 'is motile.:"' 

‘Vifident MaierM^ itsVehides. — The contents of the infected 
nterus, the exudate, the membranes and the foetus, contain the microbes 
and are .indent. An important point is that lahibs may be bbm alive 
from an infecfed uterus at dr about full time. \ 

In the case of hovim abortion ^ infected cow is probably sddom in a 
podtion to infect others until the actual time, .dr shortly before the actual 
time of abortion, when y^ material is discharged from the uterus, 

al>ortion, Ityrould appear from the 
^Experiments carried out M the O^mnuttee virulent matdM may be 
^0read about the pasture {a) by hrfect^ ewes dthough they ; 



at full timej (b) by aborting ewes, and (c) by infected ewes long before they 
show outward signs of being abont to abort. 

In connection with the dissemination of the disease among sheep, the 
Report calls attention to the fact that, as compared with - epizootic abortion 
in cattle, ovine abortion is enzootic in character, that is to say, it seems to 
confine its operations to a comparatively small proportion of farms with- 
out showing much tendency to become widespread. On the other hand, 
jt is pointed out that a disease does not owe its epizootiological character 
to its contagiousness alone, but also to the opportunities given it for dis- 
semination. The opportunities which operate in relation to the disease in 
cattle and not in sheep are as follows : — (a) Breeding goes on all the year 
round in the case of cattle, whereas with sheep it is almost entirely confined 
to a season, and a considerable interval of rest intervenes. (6) Cows are fre- 
quently sent to the bull on other premises, where the disease may prevail, 
but this does not apply to ewes to an}^ extent, (c) There is a very considerable 
interchange of in-calf and newly- calved cows through markets, while ewes 
are practically always tupped on the owners’ premises and remain there 
throughout pregnancy. 

The histor^r of some flocks shows that the disease may prevail on the 
same premises at intervals over a number of years. It is difficult to explain 
how the virus is kept alive during the long interval between each breeding 
season ; but bridging this interval it is comprehensible that in those outbreaks 
which have recurred after an interval of some few years, a few abortions 
not amounting to an outbreak, may have occurred in the intervening years. 
The circumstances surrounding some outbreaks favour the idea that the 
vibrio may lead a saprophytic or other existence outside the bodies of 
the sheep. 

Methods of Infection. — The natural channels of infection are the ali- 
mentary and genital passages, mainly the former. The Committee consid- 
ered whether any part in the spread of ovine abortion is attributable to 
the ram ; and they state that it seems most improbable that a ram could, 
spread infection mechanically from ewe to ewe in a flock merely from the 
fact of having been contaminated by an aborting ewe, because, in the great 
majority of cases, both rams and ewes, when the breeding season begins have 
been excluded from sexual intercourse for nearly a year, and the ewes 
must have been free from maternal duties, other than suckling, for about six 
months. There seems to be only the possibility that a ram from infected 
premises may be a carrier of infection owing to the upkeep in some way of 
virus in its body, but of this being actually the case there is no evidence 
of any consequence. 

Symptoms. — No particular symptoms in connection with abortion seem 
to have been observed in the field except just before the act, when, if the 
period of' pregnancy is advanced, and it usually is, the Hgaments are 
relaxed, the mammae and' the vulva are swollen and a sanious, mucoid 
discharge is seen around the latter. It is pointed out that a pregnant ewe> 
which before her time shows soiling of the fleece by sanious materi^al, 
should be regarded with great suspicion, and the discharge should be exam- 
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mined. The evidence from the field is that many of the foettases are putre- 
fying when expelled, and this seems to apply more particularly to those 
which have died in uterus at a comparatively early stage of pregnancy. 
It appears that the interval between infection and abortion varies between 
13 and 113 days, and the percentage of abortions on infected premises 
averages about 23 per cent. As the result of abortion in ewes, inflammation 
of the womb is not uncommon, and this may end fatally especially when the 
contents of the uterus are putrid. 

Distribution and Prevalence of the Disease. — Particulars indicating the 
distribution of the disease were obtained by the Committee by means of 
replies from farmers to circular letters of inquiry. The proportion of abor- 
ting ewes taken by the Committee as indicating that something definite 
had operated on the ewes was 10 per cent- and over ; and of the 476 farmers 
from whom replies were received the proportion was 10 per cent, and over, 
on 70 farms (or 14.7 percent), these infected farms being situated in 24 coun- 
ties in England, 4 in Wales, and 6 in Scotland. The proportion of barren 
ewes on the 476 farms was also ascertained, as it was thought that an un- 
duly high proportion might be ascribable to the ewes casting foetuses unob- 
served. The proportion of barren ewes was 10 per cent, or over in 26 
flocks out of the 476. 

Preventive and Remedial Measures. No particular breed of sheep 
^eems to possess natural immunity to the disease, although some indiv^ 
idual animals are apparently more resistant to infection that others ; and fur- 
ther, the evidence obtained by the Committee as to the resistibility of ewes 
which had already aborted was in no way conclusive. A few experiments 
were carried out to ascertain whether immunity could be conferred on ewes 
by subcutaneous injection of living cultures of the vibrio, but no preventive 
effects of any value were obtained, Eairly successful results were obtained 
mth hn anti-serum, but, owing to doubt as to the constant virulence of 
artificial cultures of the vibrio, no great importance can be attached to these 
experiments. Further investigations are proceeding in relation the pos- 
sibiKties of the serum and also as to drug treatment. 

To prevent the spread of infection once the disease has broken out the 
following measures are recommended: 

Destruction of Virulent Material and Disinfection of Everything con- 
taminated by it. — This is obvioudy important. The membranes, foetus, 
the discharge, and any litter soiled by the material should be removed at 
once and destroyed. It is even preferable to destroy their virulence on 
the spot by mixing the material freely with caustic lime and slaking or en- 
veloping it in straw soaked in paraffin and burning it. Any patches of the 
pen or pasture which are known to have been soiled should be disinfected , 
with a strong disinfectant. The boots, clothings and hands of attendants 
.should be disinfected. 

Isolation of aborting ammais and those which have aborted. — ^^en 
a ewe shows before her time a discharge from her genital organs, or diould 
she abort, it is essential that she shoifld be removed from contact with her. 
I^Ows, The same apphes tp ewes which' have given birth ;to^h^ lambs 
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prematurely, in wMch case both the ewes and lambs may be excreting in- 
fective material. It would be preferable, of course, to remove the still 
pregnant ewes when this is possible. 

Penning or Folding of Ewes before Lambing, — In some cases it is 
customary to pen ewes at night towards the end of pregnancy, and it is 
also not unusual to fold them by hurdles to feed on certain crops. As far 
as abortion is concerned, these practices may do no harm, so long as there 
are no infected ewes in the flock ; but given one or two cases of abortion 
occuiing in the narrow area of a pen or fold, it will be obvious how great 
will be the opportunity for other ewes to become infected, and it is point- 
ed out that a ewe may abort from infection acquired only a short time be- 
fore her normal time to lamb. Of the 70 farms referred to above as hav- 
ing experienced 10 per cent, or more of abortion, 46 were in the habit of 
penning or folding their ewes some time before they were due to lamb. 

It is advisable, then, not to adopt these practices if they can be avoided 
but if they are adopted the greatest vigilance should be exercised in 
watching for cases of abortion. Should such occur, two courses are open 
either to destroy all evacuated material, disinfect the ground, and remove 
the ewe, or immediately to remove the other ewes to clean ground. The 
second course is the more to be recommended, if it can be carried out. 

Disinfection of the Genital Passages of Ewes which have aborted. — This 
may be done by gently injecting an antiseptic wash (3 per cent, pure car- 
bolic acid in water, or corrosive subUmate i in 2 000) by way of the external 
genital organs. It is advisable to carry out this treatment, because it may 
have the efiect of destro3dng a certain amount of virulent material which 
has passed from the uterus into the vagina, and it may also help to prevent 
further invasion of the passages and womb by harmful microbes from 
without. Ewes which have aborted should be put in improvised pens, and 
treated in the same way until the discharge ceases. 
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447 - The FroMem of Early Maturity in Breeding from the Biological foint 

of View* — MUller, R. ia Deuisc/k' Landwiftscha/tMche TimmM, Year 18, No. x, 
pp. 2-5, Hanover, Jantiary 2, 1914. 

From the breeder's point of view, early maturity does not necessarily 
signify early sexual maturity, but only accelerated growth. Investigations 
have shown that this growth is influenced by the internal secretory glands 
{thymus, thyroid, pituitary, etc.) which are complementary organs to 
the sexual glands. It follows that the sexual glands also must be an import- 
ant factor in growth. As a proof of this the writer mentions a fact he 
observed in some of his experiments, namely that unilateral castration 
t caused changes in the growth of the skeleton. The early development 
of the sexual cells must naturally first affect the sexual characters. In- 
dependently of this influence, the development of the sexual characters 
depends also upon the energy of growth belonging to the corresponding 
part of the body. ^ 

Early matnrity is not, as Sanson assumed, exclusively dependent 
upon nutrition, which is its principal determining factor, but is also influenced 
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to a great extent by the specific nature of the animal, i, e. by the activity 
of its internal secretory glands. 

Changes in the form of the organs of digestion and principally the in- 
crease of their weight or volume cannot be considered as certain signs of 
early maturity. It seems in fact that, in this respect, there is no difference 
betwen early and late maturing animals. On the other hand the connec- 
tion between the physiological activity of the digestive organs and early ma- 
turity is certain. 

On the development of the teeth early maturity seems to act in various 
ways. The temporary teeth are not much influenced by it while the permanent 
on^ are to a greater extent. The individual teeth also behave differently ; 
the incisors in early maturing animals develop before the molars and the 
first incisors grow more rapidly than those near the molars. Among the 
domestic animals cattle especially are Hable to a premature appearance of 
the permanent dentition. Normally the permanent teeth are ah up at the 
age of three years, but early maturity can shorten this period to two years. 
According to Cornbvin the premature change of teeth can take place in 
three ways: i) by the premature fall of the first incisors; 2) by the loss of the 
first incisors at the normal time followed by the loss of the other incisors at 
rapid intervals; 3) by the more or less simultaneous loss of all four incisors. 
The growth of the permanent teeth varies considerably with the degree of 
early maturity of the animals and Coenbvxn has distinguished three 
d^ees as follows : 




lat di^iee of early j 

maturitsT | 

^nd degree of early 
maturity 

3rd degree of early 
maturity 



Cattle 

■ . - j 

' Sbeep j 

Cattle 

Sheep i 

Cattle j 

1 

t Sheep 

i. 



moatbs 

months 

months 

months 

mouths 

mouths 

! 

Change of xst incisors | 

14-15 

12 

18 

H 

19-20 

16 

» 

and » 

18 

16 

24 

18 

28-30 

20' 

; , }) 

3rd, » 

24 

^9 

2^30 

24 

35-37 

27 


4th » 

29-31 

26 J 

37-39 

32 

40-45 

26 


In the early maturing br^ds of pigs the early appearance of the milk 
teeth can be observed. The early change of teeth is however nqt so notice- 
able as in ruminants. 

Horses have not yet been sufficiently studied id this r^pect; cases of 
early development of teeth have beeu observed, but they appear to be rare. 

; The influence of early maturity on the conformation of the body add 
especially on the formation of the skeleton is connected with the effect of sel- 
ection and of environment. Barly maturity resulting from better feeding 
in favourable environment generally leads to increase in the si^se of the body 
■and to a shortening of the limbs; ; - ; 
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feeds AKD feeding. — BEEKDING 


The system of management under which the animals axe kept has a 
great influence on the early maturity of the muscles and internal organs. 
According to BaddemENT breeds which can be forced by high feeding have 
less voluminous and consequently lighter lungs, Seebejrger always found 
heavier hiings and hearts in the late maturing sheep of Franconia than in 
the early maturing Southdowns. Similar diflerences have been observed 
amongst draught horses. 

The skin, hair and horns become finer in early maturing animals, but 
this influence imy be counteracted by other conditions such as climate. 

With regard to the question whether early maturity and great fecun- 
dity may occur together, the writer states that the early maturity of the sex- 
ual organs and that of body in general may be independent of each other 
as is proved by the great fecundity and remarkable genetic power of many 
early maturing animals. In the same way a high milk yield and early ma- 
turity may be found in the same animal (Bate’s strain of shorthorns). 
The combination of high milk yield and early maturity requires well dev- 
eloped and active sexual glands. 

Whether early maturity shortens the life of the animal and the period 
of certain physiological functions (duration of pregnancy, of sexual life, 
etc.) has not yet been fully ascertained. It would seem that the duration 
of pregnancy is somewhat diminished by it. 

448 - Studies on Fh^tin. — Axekuson, R. J. (New Vork Experiment Station) in I 7 w 

Journal of Biological Chemistry, Vol XVrr. No. 2 pp. 1. 11-190. Balthnon*, March IQ14. 

The organic phosphoric acid isolated by the writer from cottonseed 
meal (i), on more detailed examination of the barium salts and of the free 
acid, proved to have a formula wMch did not correspond exactly to the 
one usually attributed to phytic acid, but rather to that of inosite hexa- 
phosphate. The same phosphorus compound was isolated from oats and 
from maize, and finally from commercial phytin, so that it would appear 
that the organic phosphoric acid known as phytic acid is eitlier inosite 
hexa-phosphate or an i.somer of the same. 

449 “ liiltiple Factors in Meudeiian Inheritance. — macDowhix, n, c. (liusscy 

Institution) in The Journal of Bifperi mental Zookeiy, Vol XV T, X'd. 2, pp. 177-193. 

Philadelphia, Pa., Februar5^ 20, 11914. 

A small male rabbit of the Himalayan breed was crossed with a series 
of females belonging to a larger race, and the Fj females resulting from 
this cross w’-ere also mated with their original small parent. The bones 
of the rabbits when full grown were measured in sixteen different ways, 
and from the data thus obtained the coefficient of size for each individual 
was calculated as follows; the mean ' of each character for a fraternity 
was divided by the value of that character for a single individual and 
the average of the quotients for all the characters gave the coefficient 
of size for any one animal. 


(i) vSee No, 257, B, Match, 1914. 
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In order to compare the variability in the generation with that of 
the second cross, the animals were classified according to their coefficients 
of size and the standard deviation of the different classes was estimated. 
The data was also treated in order to show the relationship between the 
parents and each set of offspring considering only one character at the 
time; and, lastly, the variability of the body weights was compared. The 
restilts all point to the fact that there was greater variability in the second, 
cross than in the Fi generation, indicating the presence of multiple Men- 
ddian factors. 


450 - Budget of the Prussian State Studs for 1914 . — genieser, e. in Deutsche 
Tageszeitmif No. 134, supplement. Berlin, March 14, 1914. 

The budget of the Prussian State studs for 1914 gives the following data 
on the present conditions of the studs in Prussia : 

There are 5 principal and 18 provincial studs which are stocked as 
follows : 

38 stallion M , for tile live prmdpai studs : 

f Graditz, Xrakeimen, Beber- 
a?30 brood mares V ^ 

480 young stock ) Georgenburg. 

and 3645 provincial staUions in the 18 provincial studs; 

Rastenburg, East Prussia , with 181 staUions 

Biatmsberg, » » ........ » 190 » 

Georgenburg, * » • » 235 • 

GutwaUen, * » ........ . « 235 * 

Marienwerder, West » » 176 » 

Pr. Stargard, » ........ » 163 » 

Neustadt-Dosse, Brandenburg » 227 »> 

I^bes, Pomerania « 175 » 

Zerke, Posen » 200 » 

Gnesen, » . >> 236 » 

l/cnbus, I^ower Silesia » i^5 . » 

Cosel, Upper » 210 » 

Ereuz, Pr. Saxony », 150 », 

Travensthal, Schleswig-Holstein ....... » 136 » 

Celle, Hanover » 400 » 

, Warendorf, Westphalia » 192 » 

Dillenburg, Nassau • « , • » 15 2 , » 

Wick^ath, Rhine province . ......... , » 206 » 

Total ... 3^45 

The total number of horses of both sexes including thoroughbreds, 
half breds and heavy draught animals is 6943. 

For the upkeep of the studs the following sums are estimated | 

Ordinary expenses , . . . . . . . . , . £55846:* 

Ordinary income '• '255037 ' , 

. ■ .Pitoence ' . . , 303425 ' 

' Extraordinary 'expenses . , ;>• ',52 459 '' 

'Total outlay £3;53';884 
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or £45 901 more tiian the State had provided for 1913. The ordinary 
expenses include the following items : salaries, management, feeding, ex- 
penses for racing at Graditz (£19 600) and purchase of horses (£118 090). 
On the other hand the ordinary income is made up as follows : 


Sale of horses at principal st-uds , » . . £ 36224 

s » » » provincial » q 666 

Service fees and sale of foals 149 078 

Produce from land and farms 26 197 

Sundries, 33 823 

£254 98S 


Among the extraordinary expenses there are I14 700 for exceptional 
purchases of horses, and £17 650 as a provisional instalment for the purchase 
of land intended for a State stud for thoroughbred horses at Altenfeld in 
the Cassel district. The rest of the extraordinary expenses is almost ex* 
clusivdy devoted to new buildings and enlargement of old ones at the 
existing stud farms. 

Of the 3645 stallions of the provincial studs 2845 are thoroughbreds 
and half breds and 800 are heavy draught horses. To keep up the stock 
341 thoroughbreds and half breds (12 per cert.) and 120 hea’iry horses 
(15 per cent.) are required per annum. Of the 341 thoroughbred and half 
bred stallions required for 1914, 95 will be supplied by the principal state 
studs, so that only 246 stallions will have to be bought, namely 20 thorough- 
breds and 226 half breds. All the 120 heavy draught stallions will have to 
be bought as the Prussian State does not breed them. The price paid for 
half bred and heavy draught stallions in former years has been on an aver- 
age about £206. In 1914 their average price is estimated at £245. For the 
20 thoroughbred staUions the estimate is £735 each. 

In the budget for 1914 a sum of £9800 is set apart an as instalment 
fox the bi-annual purchase of a first class thoroughbred stallion worth £19 600. 
Besides this, two good thoroughbred stallions worth £5880 together are 
also to be purchased. As in preceding years two thoroughbred mares will 
be purchased for the thoroughbred stud of Graditz at m average price 
of £1470, 

In order to meet the demands of the increased annaments voted in 
the autumn of 1913, the studs have increased the number of their stalions 
by 55 in eight studs ; the number of brood mares has been increased at 
Neustadt from 60 to 70. The extraordinary expense caused by these increases 
amounts' to £14 700, 

451 "The limits of Error In Milking Te^sts at Interfals of One 

Weeks. - Martiny, B.ln Afheiun der DenUc^'en- Laniiwiftsclmfts [lescUschafi^ Part 254,. 

pp, 27-32. Berlin, February 1914. 

During a five weeks trial of Sharpies' milking machine conducted at 
the Wrechen Estate, Mecldemburg Strelitz, on 20 black and white lowland 
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COWS, total yields obtained were compared with those calcnlated from weekty 
tests (i). The results are tabulated in the adjoining table : 


Differences between actual milk yields and those calculated from 

weekly tests. 


Cow 

actual 
duriu 
4 weeks 

yield 




Maximum diderences 




g the 
in kilog. 

in Kilog. 

per cent. 

Milk 

Fat 

Milk 

Fat 

Milk 

Fat 

+ 




+ 


together 

- 


together 

I. . . . 

353-6 

9.55 

6.5 

13.1 

<^r 3 l 

0.25 

1.8 

3.7 

5-5 

3-2 

0.7 

3-9 

2. . . . 

454-4 

14.32 

23.4 

10. 0 

0.85 

0.52 

5-1 

2.2 

7-3 

5-9 

3 .<> 

9.5 

3. . . . 

329.0 

10.49 

9.8 

9.8 

0.32 

0,58 

3-0 

3.0 

6.0 

3.1 

5-5 

8.6 

4. . . . 

343-2 

12.02 

4.3 

24-3 

0.44 

0.57 

1.2 

7 -x 

8.3 

3-7 

4.7 

8,4 

5 - • • • 

41S.2 

13.16 

6.3 

8.3 

0,50 

0.73 

1-5 

2.0 

3-5 

3.8 

5-5 

9.3 

.6, . . . 

478.5 

13-57 

9.5 

5-3 

0.39 

0,58 

2.0 

1. 1 

3-1 

2.9 

4-3 

7.2 

7 * * • * 

^56.9 

11.68 

lO.I 

12,8 

0.47 

0.62 

2.2 

2.8 

5-0 

4,0 

5-3 

9.3 

,8. . 

451-5 

14.03 

12.7 

9.4 

0.78 

0.70 

2.8 

2.1 

4-9 

5 -^ 

5.0 

10.6 

9. . . • 

356.1 

10.55 

9.6 

X 3-9 

0.20 

O.II 

2.7 

3-9 

6.6 

1.9 

X -4 

3-3 

10. . , . 

399.7 

11.02 

7-7 

7.4 

0.43 

0.18 

1.0 

.1.0 

2.0 

3-9 

1.6 

5-5 

ir. . . . 

315.9 

8.63 

8.6 

7-1 

0.67 

0.40 

2-7 

2.2 

4-9 

7-8 

4.7 

X2.5 

12. . . . 

333.0 

1 10.27 

12.5 

5-4 

0.84 

0.58 

3-7 

1.6 

5-3 

8.2 

5.6 

13-8 

13. . • • 

393-9 

' 12.55 

12.5 

15-9 

0.58 

0.31 

3.2 

4-0 

7.2 

4.6 

2.5 

7.1 

14. . . . 

.343-1 

1 10.88 

4-9 

2.6 

0.32 

0.24 

1.4 

0.8 

2.2 

2.9 

2.2j 

3 .x 

15* • . • 

331.3 

1 10,21 

i 8.3 

15-8 

0.49 

0.38 

2.5 

4-8 

7-3 

4.8 

3.7 

8,5 

16. . . . 

384-9 

12,66 

I11.9 

14.2 

0.89 

0.98 

3 -x 

3-7 

6,8 

7.0 

7-7 

X4-7 

17. . . . 

261.3 

8.52 

4-9 

5-8 

0.24 

0.20 

x -9 

2.2 

4.1 

2.8 

2.3 

5 -x 

' x,8. .. ■, . 

334-8 

10.30 

9.6 

I 5 -I 

0.56 

0.61 

2.9 

4.5 

7-4 

5-4 

9.5 

14.9 

',19. ; . 

283.4 

6.71 

6.6 

5-3 

O.II 

0.26 

2.3 

X -9 

4-2 

1-3 

3 iO 

4-3 


265.6 

8.6a 

' 5-7 

6.6 

0.47 

0.28 

2.1 

2.5 

4.6 

5-5 

3-3 

8.8 

Jow^t 

261,3 

8.52 

1 4-3 

2*6 

Q.II 

0*11 

1.0 

0,8 

. 2.0 

1.3 

0.7 

3 -x 

highest 

478.5 

14,32 

23-4 

24.3 

0.89 

0.98 

5 -x 

7.1 

8.3 

7.0 

9-5 

X4.9 

average 

360.4 

11.09 

1 9-27 

1 10,4 

0.49 

0.45 

2,5 

2.8 

5'-3 

4-4 

: 4.1 

8.4 


Differences between the two sets of results are already considerable 
when the tests are 'made once a week (rnaxhnuni for milk + 4*15 per 
cent, for fat + 7.45 per cent) and it may be assunfed that if the interval 

(i) Cfr. Afbeiten der Deid$chen 
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betweea tests were extended to two or three weeks the differences would 
stiE be greater. Sampling once in four weeks gave the following differences : 

MilK, average difference ... i 10.7 per cent 
Fat )) » • • • i 

Milk, maamuni difference . . + 17.1 

Fat » » • • i -7-05 

The total yield and the fat content of milk are thus subject to such 
considerable variations that weekly mhking tests are barely sufficient to 
determine large differences in the milk yielding power of individual cows iii 
herds possessing but little unformity ; in more uniform herds neither 
fortnightly nor weekly milking tests are sufficiently reliable. Especially 
where a very high standard of production is required, success is out of the 
question unless the the milk 3deld of every cow is determined daily. 

452 - Twel¥e Months Pouitry Laying Competition. — Rhodes f. w. ia Report of 

the Harper Adams Ai^ricultural CoUe!>c pp. 1-49. Newport, Salop, 1913. 

The competition took place at the Harper Adams Agricultural College 
Newport, Salop, and lasted from October 15, 1912 to October 14, 1913. 

A hundred pens, of six birds each, took part in the competition and 
the following breeds were represented : — 


Ancona 4 pens 

White Leghorn 18 » 

Black Leghorn 3 » 

Croad Langshau 3 » 

White Wyandotte 33 ^ 

Black Wyandotte i » 

Silver Laced Wyandotte i 

Bladj La Bresse 3 » 

Buff Orpington 13 

White Orpington i » 

Buff Rock 7 

Barred Rock I s) 

Salmon Faverolle .......... 2 

Rhode Island Red . , 7 )» 

Red Sussex * I w 

Silver Campitie t » 

Black Minorca r » 

loo i>eiLS 


Trap nests were used exclusively and the eggs, were graded into three 
classes according as their weight was above 2 ox., between i ^4 ^ 

or below i % oz. 

The winning pen consisted of white wyandottes with an average 
record of 231.5 eggs per bird (the average record of all birds in the com- 
petion being 151. 9 eggs per bird), and the breed generally was most suc- 
cessful, taking five out of the six best positions in the competition. 
Medium sized birds proved better layers than the heavier birds of each 
breed and the average score of the birds which laid ten eggs during the 
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first month was 187,5 while the average of those which did not begin to 
lay till after the second or third month was 135.8 and 106.3 respec^ 
tively (i). 

The birds received two meals per day — a feed of mixed grain in the 
morning and a warm mash in the afternoon, as they flourished better 
under this system of management than when the order of the meals was 
reversed. The cost of the food worked out at i,Sd. |)er head per week or 
oM. per egg produced. About 75 per cent, of the eggs could be graded in 
the class above 2 oz. in weight while only a neghgeable number were in the 
class below i ^ oz. in weight. 

453 - Some Physiological Observations Regarding Plumage Pattern.— pearl, r. 

and Boring, A. M. (Papers from llie Biological I^aboratory of the Maine Agri- 
cultural Station, No. 60) in Science. Vol. XXXIX, No. 995, pp. 143-144. . New York, 

January 23, 1914. 

A study of the successive regeneration of feathers, carried out by 
tattooing a drde with india ink round each follicle selected for observation. 
The investigation has lasted for eighteen months and the present paper, 
which is a provisional report, records, the following facts: 

Feather follicles will not reproduce feathers indefinitely between 
moults. Usually the body feathers are reproduced three times but the 
number of regenerations varies both with the bird and with the kind of 
feather, being largest on the wing primaries. 

A follicle made quiescent by successive removals of the feather will, 
however, again become active after a general moult. 

The pattern of the feather is usually faithfully reproduced in the new 
feathers, but when feather production is forced by removal of the feather 
as soon as it is fully grown, the pattern tends to be ^adually broken up. 
Filially the secondary sexual feathers of the males are produced from follicles 
which originally bear undifferentiated body feathers, and if the latter be 
removed before the natural moult, the secondary sexual feathers will be 
developed prematurely* 

i454 - The Odour of the Flesh of the Coot* — Blaha, Sioismtoto in Hoppe-Seyler^s 

Zeitschnft fw Physiolot;%sche Chert^, Vol. 89, Part. 6, pp. 456-464^, Berlin, March 17, 19141 

As the result of numerous analyses of fats the writer comes to the 
conclusion that the disagreable odour of the flesh of the coot {FuUca atra) 
is due more especially to the presence of monomethylamine. 

455 - The SiSc Industry in Japan during the Beip of the Late Emperor Heiji.— 

, Honda J. in, Bulldin. de r Association SericicqU Japon, Year i, No. 4, pp. B-io. 

Tokio, December'!, 1913* , / ’ 

Agriculture in Jap^ during the reign of the late emperor , Meiji is 
distinguished by the great development of sericulture, due, to a great ex- 
tent, to the personal support bf the monarch. This is especially evident 
in the comparison made in Table I between the values of the exports of the 
first years of that empeioris reign (1867) ^th these of 1890, the y^x foUow- 

\x) See No. 363, R, 'April 1914. ■ ■ 

' , 1 / , ' " ' ' ' . 
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ing the proclamation of the constitution, and with those of 1911, the year 
which preceded his death. 

Tabi,B 1 . 


Year 

Eaw Silk 

m 

Silkwoi-Eis’ eggs 

£ 

Other prod nets 

£ 

'folai 

£ 

1867 

025 347 

371 225 

39 <^59 

1 036 .}3i 

1 890 

1 385 934 

8-14 

293 701 

1 6S0 479 

1911 ... 

12 703 335 

0 

0-15 528 

13(148853 


(i) I ycE is taken as == 3s {Ed.), 


Ftom the above it appears that Japan exported considerable quantities 
of silkworms’ eggs during the first years of the emperor’s reign, that this 
exportation gradually diminished while that of raw silk increased. The 
latter rose constantly from 1875, and in 1911 it was 19 times greater than 
it had been in 1867. 

The increase of the production of silk and of the area planted to nittb 
berries is shown in Table II in which the figures for 1878, 1890 and 1911 
are compared. 

Tabi<B II. 


Year 

Acreage 

uuder mulberries 

acres 

Production 

Raw Silk 

lbs 

Cocoons 

bushels 

Silkworms’eggs 

packets 

187S ' . . . . 

1890 . . 

IQII 

531 703 

547 55 ^ 
j 099 342 

2991508 

7 781 994 

26 5S5S15 

4 642 214 

5 775 667 

20 950 XOO 

1 .387 1.39 

2 295 004 

8 1 88 04 1 


The values of the products of sericulture exported during the reign of 
the late emperor are grouped together in Table III. 

Tabbb III. 


Years 


Value of the products 


Eaw Silk 

£ 

[ Silkworms’eggs 
£ 1 

1 other products 

£ 

Total 

£ 

i867-'I889. . . 

30717637 

2 132 445 

770 157 

33 ()20 239 

1890—1911 

164 769 960 

2 290 

53 796 744 

218478 994 

Total , . . 

J (95 487,597 

2 134 735 

54476901 

252 099 233 
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While Japan was inferior to Italy and China as a producer of silk in 
1867, she overtook and passed Italy in 1871, and China in 1902, and is now 
the greatest producer of silk in the world. 

456 - Compailsoh Between Silk Cocoons Produced by Feeding the Worms m 
Standard or Dwarf Mulberry leaves. — Nakamura M. M. in Bulletin de l’ Asso- 
ciation Smcicole au Japon, Year i, No. 3,pp. 6-7. Tokio, November and December 1913. 

Some silkworms of a J apanese breed (Aojuku) and some of a French 
breed (Var) were fed on leaves taken from standard mulberiy trees. Other 
worms of the same breeds were fed on leaves from dwarf mulberries. The 
cocoons that were produced from both lots of worms were compared in 
order to ascertain if the form given to the tree has any effect on the quality 
of the cocoons produced. The results may be grouped as follows : 

1. The length and resistance of the thread of the cocoons produced by 
the worms fed on dwarf mulberries w'ere greater than those of the lots fed 
on standards. 

2. The total nitrogen content of the cocoons was approximately the 
same in both lots. The content of monoamino acids was greater in the lot 
fed on dwarf mulberry leaves. 

3. In ash content a difference was noted only in the Japanese breed, 
the standards fed lot giving higher values. The lime and potash content 
of the ash was also greater in the standard fed lot. The phosphorus content 
was the same in both lots. 

4. The solubility in water of the dry matter seemed to be the same for 
both lots ; but the specific gravity of the cocoons produced by the standard 
fed worms was greater than that of the other lot. 

5. The weight of the reeled silk obtained from the standard fed lots 
was always inferior to that from the dwarf fed lots. 


mm ENGINEERING. 

457 Meelianica! Tillage Experiments at Grignoi, France, piimud h. in La agriculttoai, 
Technique' Modeme, Year 6, ist Imlf-year, No, i, pp. 21-25, January, 1914. machinery 

The experiments on mechanical tillage organised by the French Min- anb 
istry of Agriculture on the estate of the Grignon Agricultural College meet a “PbEBAENTs 
iong-fdt want of farmers and agricultural machine builders. 

In the absence of comparative tests, farmers have not yet decided which 
types of machines are best adapted to the various farm operations. In- 
formation is required as to the amount, quality and cost of the work of 
the various machines and on the services other than tillage that they can 
render. In America some important competitions have been held, especially 
at Winnipeg, which have supplied precise data, but most of them refer 
to machines unknown in France and to other conditions of farming. 

In Europe there have been several tests and competitions, among which 
the best known are those of Prague, Vienna, Breslau and recently at Chassart. 

In France and Northern Africa, among others, the trials carried out at Crdl, 
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Chamiont-en-Vieiitie, Bourges, Algiers, and Tunis have yielded data on the 
work of several outfits and on its cost per acre. 

Unfortunately the means available for these tests have generally been 
instifficient and it is with the object of obtaining very complete results that 
the French Ministry of Agriculture has organized these experiments at Grignoii 
which were commenced in October 19x3, and are to be continued for some 
years. In doing so the Ministry developed the plan of the Societe cles Agri- 
culteiirs de France in the trials organised by them at Puiseaux, enlarging 
its scope and including in the undertaking the agricultural associations 
most interested in motoculture, such as the above mentioned Association, 
the Societe Natioiiaied’ Agriculture de France, the Societe Nationale d'En^- 
couragement k V Agriculture, the Automobile Club de France and the Comite 
Francais de Culture Mecanique. 

The programme provides for the following test : 

CuiyTURAU EXPERIMENTS. 

I. Obligaiory tests. The competing machines must perform two winter 
ploughings for sugar beets to a depth of between 10 and 14 inches, in one 
of which farmyard manure is to be ploughed in; one winter ploughing aftet 
wheat to a depth of between 8 and 10 inches ; and a fourth as light as 
as possible (4 inches deep at most) after beets, ploughing in the leaves. 

a. Optional tests, A winter ploughing to a depth of 14 inches with sub- 
soiling from 4 to 8 inches; a winter ploughing 10 to 14 inches deep, at 
the same time ploughing in a catch crop ; breaking up of grass leys and trials 
for scuffling, harrowing, rolling, cultivating and harvesting. 

In each plot one portion is cultivated in the customary fashion to allow 
of comparisons being made between the results of team and mechanical 
work both of which are carried out at the same time and under the same 
conditions. 


Mechanicae experiments. 

Besides the cultural experiments, which are the most important as 
they show the practical value of each machine, these are also vsubmitted to 
scientific examination bearing on the following points : study of the mo- 
tor and of the transmissions ; mechanical experiments in the field as to 
the power of each macliine ; its consumption when working at various 
depths etc; and cultural experiments in order to determine the agricul- 
tural value of the different work compared with that effected by the 
usual means. 

Only French builders or representatives of foreign firms entering 
machines built in France are admitted; some foreign macliines have 
however been authorized to enter for the competition l3Ut without being 
entitled to indemnities or prizes. 
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The following twelve outfits are taking part in the trials ; 

A. French machines: 

T factors: Edmond lyefebvre. 

Outfits with windlasses and cables : A. Bajac and Doizy. 

Tractors hauling on a cable: G. Filtz, 

, Motor ploughs and hoes : Banche, Beuedetti and Dubois. 

Special system with rotary diggers: Derguesse Tourand, Ee Hotocuiteur Co., 
Vermond-Quellenec. 

B. Foreign Machines; 

Tractors : International Agricultural Machine Co. 

Motor ploughs: Stock. 

458 - Stamp-Cutting Machine, — Engineering Record^ Vol. 69, No. 10, p. 146. 

New York, March 7 i 1914- 

A machine for cutting down stumps 6 in. and more in diameter has been 
devised and patented by A. h. and G. D. Moore of New Orleans. The ma- 
chine is shown in the accompanying sketch ; it is strongly built and can be 
attached to any tractor. In working it is propelled to the stump and the 
cutter head is made to revolve at 400 revolutions per minute. The cutter 
head is lowered by a friction feed operated by a rocking lever. The thick- 
ness of the chips or shavii]^s is regulated by the feed screws. 

The cutter can be regulated so as to penetrate 18 inches below the sur- 
face of the ground, if necessary, so as to consume all the stump, leaving 
only the minor roots. 

The cutter head is so formed that, with the velocity of working, the chips 
are thrown upwards by a centrifugal motion. The chips are guided by a hood 
or jacket and are blown in one direction so that they can be sacked or 
carted away. . The principal object of the machine is to dear cut-ov^ lands 
from stumps, leaving the land ready for cultivation. At the same time the 
stumps are cut into small chips which can be used for the manufacture of 
by-products such as wood pulp. 

It is worked by two men and the cost of the oil fuel is estimated at $3 
per day of ID hours. 



Stump-Cuttittg mchme 
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459. - Trial of Sbarples’ Milking Machinery. — MARTDjy, b. Arheitm derOcutschen 

Lmdwiftschafts Gesellschaff^ Part 254» PP. 53 with figs. Berlin 1914. 

The milking machinery built by Sharpies according to Macartney^s 
invention consists of a vacuum apparatus, a set of air pipes, a pulsator and 
a can connected with four teat cups by rubber pipes. The can is patented 
in Germany under No. 260631. 

The vacuum apparatus is composed of two suction and force air 
pumps mounted on the same frame, of a driving pulley and of two air 
r^ervoirs of unequal size, the larger one being for the rarefied air and the 
smaller one for the compressed air. 

The air pipes are common gas pipes, one inch in diameter for the rare- 
fied air, and half an inch for the compressed air. They are suspended 
from the ceiling of the stable by a hanger between every two cows, which 
supports also the pulsator and the connection between it and the pipes. 
Each of the latter is also provided with a manometer (see Fig. i, in which 
a are the over head pipes, & ,the pulsator, 0 the milk can and dr the teat 
cups). 

The pulsator, which is fully described and illustrated in the paper, 
makes from 45 to 55 double osdllations per minute ; the motion is irregular, 
and lasts longer during suction than during compression. It sends com- 
pre^ed and rarefied air alternately to the teat cups. The rapidity of the 
pulsations can be regulated, within certain Hmits. 

^h^milk can has the shape of a truncated cone, is made of tinned steel and 
stands 15 inches high without its lid. Its capacity is about 3 gallons. A small 
piece of glass is let in hear the lid through wHch the inflow of the milk 
can be watched. The lid is of solid tinned brass casting and can be fixed 
to the can and made airtight by means of rubber rings. It bears a handle 
with two hooks, on one of which the teat cups may be hung for convenience 
in carrying, while the other can be used for suspending the ltd and cups 
on to the air pipes when the can is being changed. There are, besides, on 
the lid a relief valve and a cock, the former to prevent the milk from 
getting into the air pipes when the can is too full and the latter to allow 
the milk from the teat cups to flow into the can. 

In the lid, two tubes are fastened, one leads from the relief valve to the 
pulsator and conveys the rarefied air to the can, the other connects the 
central cavity of the rubber cylinder within the teat cups to the can. 
Through the handle on the lid a long pipe is passed wbich connects the pul- 
sator with the spnce between the rubber;Cylinder and the outer stedcylin-. 
der within the teat cups (see Fig. 2). 

The ieat cups^ (shown in Fig. cl when milking begins and h when it 
ends) consist of hollow tinned steel cylinders slightly funnel shape at the 
top. They are 5.31 inches long. The cylindrical part is 1.55 inch in diam- 
eter, the top 1.67 inch, Within each steel cylinder there is a rubber cylinder 
0.14 inch thick, and I.ib indi m iniier diameter, which receives the teat. 
Between the rubber and the sted cylinders there is a space of 0.15 inch: into 
which compressed and far^^ air is driven jajternately. Su^bu inside 
the rubber , cylinder causes it to adh^e firtidy against the udder and dratif^ 
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the milh out while the upper part of the rubber cj^inder exerts an intermit- 
tent pressure on the teat by changes of pressure in the space outside the 
cylinder. 

The complete milking|outfit with pipes and pulsator weighs 26.3 lbs. 



Fig. I. — Sliarples* milking machine. 

the milk can without the lid 7.7 lbs and the lid alone 5.5 lbs. A teat cup with 
the i*ubber cylinder but without the pipes weighs 0.66 lbs. The weight of 
the 4 teat cups and tubes as they are borne by the cow weigh about 4.4 lbs. 
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Cost of milking plant. — The pumping apparatus sufficient for 500 cows 
costs about £24,105. The overhead pipes for 25 cows about £1.145 and 
each milking set £22, The cost of a machine milking plant depends chiefly 
upon the number of milking sets required. Assuming that for every 25 cows 
to be milked in i % to i % hours two milking sets are necessary, and that 
a 2 HP electromotor costs about £22 and a 3 HP benzol motor about £49, 
the whole plant complete would cost : 
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This apparatus is very costly for small dairies. Of course the cost dimi- 
nishes if the pumps can be driven by existing power machinery or by horse 
or bullock gears or when the motors can be used for other work besides 
milking. 

Trial of endurance. — These milking machines were used for some time 
on 80 cows at Herr Ship's estate at Wrechen, MecklemburgStrelitz, the work 
being done by two men with three machines each followed by a woman 
stripping by hand. The power was produced by an 84 HP electromotor 
which, however, also drove a chaff cutter, a purnp and an oil cake crusher. 

In the same estate in June and July 1913 atrial of endurance of the 
plant was made on 20 cows weighing on average 990 lbs. each which were 
milked by one man with three machines. The same man did the stripping 
by hand also. The quantities of milk obtained by the machine and by 
stripping were carefully weighed and measured and examined for fat 
content and specific gravity. The food given to the cows during the same 
time was weighed and recorded. The following points were also in- 
vestigated : 

X. The behaviour of the cows towards machine milking. — During the 
whole time the experiment lasted, none of the cows showed any objection 
to being milked by the machine, not even those heifers which were not 
easy to milk by hand, ’ 

2. SMe of health of the cow. — While the general health was good 
throughout, the udder was positively benefited by the gentle intermittent 
pressure on the teats as a substitute for the rougher treatment of hand 

■ milking. 

3. The quantity and quality of the milk did not seem in any wayto.be 
affected by machine milking. 

4. The time eptployed in milking.^ — ^Twenty cows were milked by one man 
with three machines morning and evening, Each milking, including strippmg, 
took on average 59.1 minut^, thus one cow was milked by one machine in 
approximately 9 minutes. The total quantity milked daily averaged 578^38 

;lbs or 289.14 lbs per milking. Gonsequentiy i ■ machine would have 
; 100 IbfS in 61.3 minutes or ^.68 lbs per hour from cows yielding an average 
C'0f,28*93'-lbs.per day. ^ V' ' 
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The restilts were somewhat different with the other 60 cows of the herd. 
When milked by 2 men with 6 machines and a woman for the stripping, 
one machine milked 82.06 lbs of milk per honr from cows yielding 15.4 lbs 
per day besides which the woman employed 41.6 minntes for stripping 
14.47 of milk. The difference in the performance of the machines is 
chi^y due to the greater quantity of milk yielded by the 20 cows, The 
time employed in milking by macliine depends on how far the machine is 
allowed to complete its work. It is not advisable to let the machine milk 



a b 


Fig. 2. — Teat cup: 

a) waien milkujg begins 

b) when milking ends. 


a COW dry because in the first place the milk flows so slowly towards 
the end that it is stripped quicker by hand, and in the second place strip- 
ping by hand is necessary to ascertain the state of health of the udder. 

Besides actual milking, the time required for cleansing all the parts tliat 
come into contact with the milk has to be considered. At Wrechen the 
daily rinsing of the three macliines took only 3 minutes and the weekly 
cleahsing with soda averaged 23 minutes. Between one milking and the 
next the rubber pipes were kept in lime water. The writers however con- 
sider the above cleansing to be somewhat too hastly and inadequate. 

Motor power required. — At Wrechen an 8 HP electromotor was used, 
When 80 cows were milked with 6 machines, at each milking an average 
of 742 lbs of milk were obtained in 82 !4 minutes and, approximately 5 kw. 
were used, or for 100 lbs of milk 0.67 kw. But as the above motor drove the 
shafts and pttUeys for other farm machinery it is estimated that an average 
of 2.73 kw. would be sufficient or 0.36 kw. per 100 lbs of milk. 
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Depreciation of plard. ~ As this plant has been in use only about a 
year no conclusion can yet be drawn as to its durability ; still with careful 
handling one tenth of the cost per annum ought to be amp^e to cover 
wear and tear. 

Cost of machine milking. — The cost of the milking plant for 80 cows, 
in working order may be ^timated at £186. Calculating the yearly int- 
erest and wear and tear at 15 per cent, or £2718 s. 


the share of this item for each milking is . 9.1 

the labour of two machine milkers for hours per 

milking at pei* ^our 10-59 » 

the labour of one hand stripper, i 3^ hours at 5.88^^ 

per hour 8.82 » 

the daily, weekly and monthly cleansing of the machine 

per milking 0.47 » 

electric power 2.75 kw. at at 3.53^ per kw. hour . . . 9.65 » 

lubricants and sundries . 0.47 » 


Total ... 3$ 3.i8d 

Thus 1485 lbs of milk from 80 cows obtained in two 
milkings ' cost 2X3® 3.i8ii=:6s 6.36^?. 
or the cost of machine milking 100 lbs of milk is . . . 
and » » » » I cow ......... 0.98^ 

Comparing the above with the cost of milking by hand, labour being 
paid 3.53^ per hour, the former is 13 per cent, dearer. 

Conclusions. — i. That from the technical point of view Sharpies* 
machine gives very satisfactory results. 

3. That Sharpies' milking machines are not economically advisable 
for a herd of less than fifty cows unless a cheap source of power is available. 

3. That the current opinion that any farm hand is capable of milking 
with a milking machine is erroneous. On the contrary it requires an in- 
telligent, careful and consdentions worker who is not only a good stockman 
bat also a good mechanic. 

4. That stripping by hand is alwa3re necessary, not only to ensure tho- 
rough milking but also because it allows the itnmediate detection of any- 
thing wrong with the udders. 

5. That in order to avoid interruptions in the working, the plant must 
be frequently examined and duplicates of the essential parts kept in reserve. 

6. That deaher milk can be obtained by madnne milking, provided all 

the parts coming in contact with the milk be C9.refully. demised every time 
they are used and the stable be kept scrupulously cleans for which the Dutch 
system is espedally suitable (i). ' , 

That for the ttial of a milking machine never less than twenty cows 
should be employed. : . 

(i) See, Mae essay of the German Daiiy A^sociatipii 6n the. Dutch atabliug systeih^! 

MiUhwinicJmfUidisn ' 
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8. That the special features of Sharpies’ milking machine are not only 
'■ new and remarkable ” but deserve special recognition and the award 
of the large silver medal. 

460 - A Haw Milking Machine. — Eitcas. J. E. in Journal d’Ap-kiMure PruUqm, 

Year 78, Voi. i, No. 10. Paris, March 5, 1013. 

The Alfven milking machine is a pressure milker. The pressiire is 
exerted between a metal plate and some rubber fingers which work like the 
fingers of the human hand. There are four sets of fingers with their 
respective plates (in order to be able to milk the four teats at the 
same time) fixed on one frame and mounted radially to a central axis. 

The counterplates (E, fig. 2 ) are double walled ; the nearer wall is 
fixed during milking, and forms with the second wall a firm spring which 



is'' sufficiently flexible however to press against the teat without injuring 
it in any way. 

The sets of four fingers are arranged crosswise (see, fig. 2, V) round a. 
central axis and are moved by a set of cams which act on metal loops, T, 
fixed to the fingers and mounted on a fifth radial piece of the apparatus. 

Six series of such crosses are placed one above the other. The cams 
are arranged so as to, press each of the crosses in succession against the teat. 
The first series presses against the base of the teat, then successively ,tlie 



AGRICUW-ORAI, MACHINERY AND IMPLEMENTS 


673 


second and the third. When the fourth begins to act the first begins to 
open ; it is the same with the fifth and the second and the sixth and the third. 
Thus continuing the pressure on the teat, the apparatus allows the milk 
to begin to flow again in the upper part of the same teat, A special compens- 
ating device allows the milker to be easily adjusted by one single screw 
to the different sizes of the teats. 

The whole apparatus is covered by a metal plate (D, fig. i) with four 
openings over the^spaces between the fingers and the counterplate. 



When it is reqtiired not to milk one of the quarters the corresponding 
aperture may be blocked by means of a suitably: shaped small piece of 
wood. 

The milker is suspended by a double belt over the cow*s ba<±. In 
front of the milker a spring handle (A> fig. i and 2) presses against the 
abdomen of the cow and keeps the milker in position over a funnel and 
milk pail, 

The whole milker weighs about 22 lbs. It is worked by a small dy- 
namo (B,fig. i) attached to it and which requires the same electric powt 
as a lamp of about 16 candle-power. The machine can be e$^y and 
.quickly dismounted and cleaned. 
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Experiments with the above milker were carried out dtiiiiig 40 days on 
several lots of cows and no ill effects were noticed either with regard to the 
general health of the cows or the udders. On an average the machine drew 
98 per cent, of the total milk and the amount obtained did not differ by i 
per cent, from the amount obtained from the control lot. The time employed 
in milking by hand was 5 minutes 20 seconds and with the Alfven milker 
5 minutes 45 seconds ; but one man can control three machines. Calculating 
the duration of the machine at 10 years, the yearly cost of milking a herd of 
60 cows would be £188 with the milker, and £208 by hand. 

461 - Agricultural Ma^hmes Exempted from Customs Duties in Peru. — Lcmd^ 

wirtschafiliche Maschincn und Gemte^ Year 14, No. 12, p. 41. Ariern, March 1914. 

The Government of Peru has published a decree according to which 
machines and parts of machines for the use of agriculture are admitted into 
the country duty free. 

462 - FlKprOOSng of Wood. — Engineeriw^ Record, Vol. 69, N. 6, pp. 172-173^ 
New York, February 7, 1914. 

The question of fire proofing wood was included in the investigations 
of the Forest Products laboratory at Madison, Wisconsin, U. S. A. in 1912. 

A preliminary report was presented by Robert E. Price at the recent 
convention of the American Wood Preservers* Association of which the 
Mowing is a summary : 

1. Ammonium salts are of considerable value in fireproofing wood. It 
was impossible to ignite wood, under the test conditions, that had been 
treated with these salts. 

2. Borax is of considerable value in fireproofing wood. It has, not the 
value of the ammonium salts, but promises a means of lessening the cost 
of treatment by using it with another salt of greater value, 

3. From the good results already obtained it appears possible to devise a 
reasonably inexpensive method of rendering wood fire-retarding, 

465 - Cheap Stable Walls. — Schwmerischc LandwirischafUkhe Zdtschnft, Near XEII, 
part 7, p, 157. Zurich, February 13, 1914. 

Recently stables have been built with hollow walls of cement or bricks. 
Where gravel is cheap concrete walls will be found very economical. For the 



hollow spaces rejected drain pipes can be used ; they can be bought very 
cheaply at brick and tile kilns. 

In building the drain pipes into the concrete walls to it is important to 
to tie the inner and outer surfaces every two or three lengths by leaving 
out the drain pipe and letting about 4 inches of concrete run night across. 
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Such walls have been built only 12 inches thick and their inner surfaces 
remain perfectly dry even in the coldest weather, while solid sandstone walls, 
28 inches thick, get so cold as to condense moisture on their inner surface. 

Fig, I shows a horizontal section of a 12 inch wall with 4 inch pipes 
built in. 

464 - Feeding Box for Poultry. — Tecknische Momtshefte, Part 3, pp. 1 03-103. 

Stuttgart, March 7, 19 1 4- 

The feeding box shown in the accompanying figures keeps the food dry 
and clean and prevents its being stolen by sparrows or mice. When a fowl 
steps on the hinged board placed under the box, its weight causes the trap 
door in the lower part of the box to open and the food comes out as fast as 
it is consumed. When the fowl has eaten enough and goes away the coun- 
terweight closes the trap door immediately. The weight of a lighter ani- 
mal such as a sparrow or a mouse is not enough to open the trap door. 



Fig. I. — Feeding box for pptiltiy. Trap Fig. s, — Feeding box for poultry. Trap 
door closed by counterw^eight. , door opened by weight of fowl. 
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455 -- Infittenee of the JDIstanee tho Market on Fannliig in Fif ty Moxavlan 

Farms. — I^resch, H, bx 0 ^t^ei^ische Agf^zeitmgf V^ N. ,7, pp*] 75-89. 

' Vienna, ' March 7, 1914, 

;; The writer ^vides the 50 farms under iaVestigatiou into three groujps, 

I first contains ttose farms situated; within a three mile from tfc . 
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market, the second those between the three and six mile radhts and the 
third those beyond the six mile radius. He then emxmerates the possibilities 
of marketing the vegetable and animal products in these groups, describes 
the economic conditions of the farms and their labour requirements, both 
manual and horse, and proceeds to estimate the influence of the distance 
from markets upon the ^vhole management of the farms. 

Distance from markets exerts a great influence on the utilization of 
the land as is shown by table I: 


Tabeb I. 


Percentage of cultivated acreage 


Disttibution 
of total acreage 


uistance irom maiKet 

Fields 

Gardens 

Meadows 

Pastures 

Cultivated 

area 

Wood 


% 

% 

% 

% 

% 

% 

0 to 3 miles . . . 

75 

4*1 

19 

1.9 

93-7 

6.3 

3 to 6 » , . . . i 

82 

2.0 

13 

3.0 

86.6 

13-4 

more than 6 miles. . 

63 

0.2 

•29 

bo 

69 -9 

30.1 


The relative acreage of cultivated land diminishes with the increase of 
distance from the market, and still more rapidly does the relative acreage 
of the gardens decrease, for the carriage of fruit and vegetables is a very dif- 
ficult matter for small farms. The area in meadow land depends less upon 
distance than upon soil and water conditions, thotigli their extension in the 
last group is at least partially due to distance. Pasture and woods increase 
with distance. 

The distribution of capital in the three groups is as follows (Table II) : 


Tabue II, 
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land 
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dead stock 

live stock 
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£ sd 


£ si 


^ sd 


£ sd 


£ srf 

£^d 


0 to 3 miles . 

31 a 4 

58.9 

II 18 6 

22.7 

2 180 

5-4 

5187 

11.2 

107 

1.8 

52 IO6 

410 

3 C 3 

3 to 6 miles . 

22 167 

59-1 

8 53 

21.4 

1182 

4.4 

4 149 

12,7 

18 I r 

2.4 

38 136 

4 18 10 

13.I 

more than 6 














miles. . . . 

15 79 

44.4 

II 54 

29.9 

2 18 4 


6510 

16.7 

9 5 

1.3 

35 30 

15 4 7 

23 


The value of the land diminishes considerably with the distance from 
the market while the value of buildings do not appear to be influenced dir- 
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ectly. Distance from markets kas a more visible e^ect upon the capital 
invested in crops, for fruit trees are not planted to any great extent at a 
distance from markets — the capital invested in fruit trees is between 4s 6 d 
to gs gd per acre up to the six mile radius, and beyond, only is Sd* The 
capital invested in live stock is also notably affected : from £6 5s in 
the first group it sinks to £4 14s gd in the second and rises again in the 
third to £6 5s xod ; of these sums the value of draught animals is £i 45 3^ 
per acre or 20 per cent, in the first group and £i .9s ^d or 31 per cent, and 
£i 4$ ^d or 27 per cent, in the second and third. The capital invested in 
draught animals thus increases regularly with the distance, while the value 
of the productive stock which is £4 13s gd per acre in the first group sinks 
in the second to £3 5s ^d and rises again in the third to £4 ii&- ^d owing to 
the greater production of fodder in distant farms. 

The amount of dead stock diminishes from the first to the second group 
by about one third as, with the less intensive style of farming, machines are 
not so largely used. At distances beyond six miles the necessity of transport 
material is more felt and causes an increase of the dead stock. The work- 
ing capital increases with the distance from the market ; this is due to the 
fact that much of the grain is fed to young live stock, thus retarding the turn- 
over of the capital. 

The influence of distance on the labour required in the three groups is 
shownby the following table which gives the number of available days' work 
per acre of cultivated area : 


o to 3 miles 51 wian days 18 horse days 

3 to 6 ....... . 43 M » 15 » 

more than 6 miles 39 23 >1 » 


The draught animals diminish with the increased distance from their 
market owing to the less intensive style of farming and to the lower number 
of brood mares kept. At greater distances more horses are required on ac- 
count of the increased transport The number of man days diminishes reg- 
ularly with the increase of distance owing to the decrease of hoed crops 
and of cereals and the increase of forage plants and pulse. 

The proportion of the various crops on the cultivated land is the fol- 
lowing: 



wp to 3 miles 

beyond 3 miles 


% 

% 

Winter cereals . . , 

.... 33-3 

23 

Spring » .... 

. . . . 33-3 

33 

Closer. , . . . . . 

. . . . 16.7 

, ' 22 

Hoed crops . ... 

, . . 3:6.2 

■II 

Riilse. • . . . . . 

. • . . ■ ' — ■ 

' .11 


As for live stock, the raising of yoting animals increases with distance: 
the live w^eight of young animals is 54.4 lbs per acre of cultivated land in 
the first group, 56.2 in the second and 75.8 ini third. On the other 
hand the breeding of foals diminishes as the dirtance increases And ceases 
altogether at six miles, the live weight of foals hdhg only 6.2 lbs per acr^ pi 
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cultivated land up to three miles, 4.5 lbs np to six miles and nil beyond 
six miles. 

Table III gives a summary of the variations of the live stock per 
acre of the cnltivated area according to the distance from the market : 


Tabee III. 


Distance 

from 

market 

rive weight 
of total live stock 
lbs. 

Percentage of 

rive weight 
of cattle 

Percentage 

nive weight 
of pigs 

nive weight of 
small aisimalSj, 
mostly poultry 

Stock for draught 
purposes 

Other stock 

tfi 

Per cent of total 
live stock 

Steers 

I 

u 

Calves 

s 

Per cent of total 
live stock 

a 

'S 

Sm 

?! 9 

0 to 3 miles , . 


17 

83 

245 

74 

5 

79*5 

15.3 

23 

6 

3*3:2 

I 

3 to 6 miles. . . 

305 

18.3 

8.7 

205 

67 

5 

76 

19 

I 17.8 

7 

r.34 

3 

more iiian. 6 miles 

327 

23 

7; 

239 

73 

5 



ro.7 

3.8 

U 

; 1.34 



The number of draught animals increases with the distance from the 
market and that of productive animals diminishes. The number of steers 
is not influenced by distance, while the number of cows diminishes and the 
breeding of young animals increases. Pig-keeping diminishes with the dis- 
tance both absolutely and relatively to the live weight of the total live stock. 
Poultr^T’ also diminishes wdth the increase of distance. 

Table IV shows the effect of distance upon the value of the 
agricultural produce marketed per acre of cultivated land : 


TabuE IV. 


Distance 

§ 

' 
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Value of the animal products 
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3 
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3.0 

more than 6 
miles . # * . 

,t 81 

1 

5 7 

I1.0 
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89.0 

[ 

t 75 

82.8 

' 1 

— 

5 8 
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“*■ 


The receipts per acre of the farms diminish with the increase of the dis- 
tance from the market, the relative importance of live stock increases, 
while the absolute value of the animal products diminishes as docs that 
of the vegetable products. By far the greatest proportion of live stock cons- 
ists of cattle ; the sale of foals is relatively low. 

The receipts from pig raising increase with the distance while those 
from poultry keeping increase at first and then cease altogether at a 
distance of six miles. 
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466 - Types of Agrioiuitural Holdings in Northern Tripoli. — From the u Rdazione 

della Commlssione per lo studio a^rologico della Tripolitania ». Rome, Ministeto delle 

Colotiie, 1913. 

The various systems of cultivation existing in Northern Tripoli give 
rise to different forms of holdings which may be grouped into three main 
classes : 

1. I negated holding or garden (Sania) ; 

2. Enclosed mixed plantation (Genan) : 

3. Plantions of various sizes, 

1. The Garden may be looked upon as the constituent element of the 
oasis, and is the type of holding where irrigated crops are grown together 
with certain trees such as palms. It possesses certain characteristics : 

a) is hardly ever isolated, but usually forms part of a nucleus of 
cultivated land (oasis) ; 

h) is enclosed and independant, though in the pooler and less well 
cultivated regions, it frequently has a right of way across it ; 

c) is provided with its own well for irrigation purposes which does 
not prevent the use of natural overflow after rain or of dry land methods 
of cultivation where such are suitable ; 

d) constitutes in all cases a wdl defined estate unit. 

2. The Enclosed mixed plantation differs from the garden both technic- 
ally and economically* The enclosed portion alone hardly ever constitutes 
a separate estate unit, but is almost always only part of a holding. 
In other words there is normally adjoining the enclosed, plantation a 
piece of land of varying size which is used for grazing arid for growing 
cereals. This land, further, is frequently used as ** misga*' (irrigable land) 
because in many cases the holding is situated in an undulating district 
and gets the benefit of the natural overflow after rain. The holding too is 
almost always isolated never forming part of an oasis. This form of hold- 
ing, thus consisting of two parts, one for grazing and cereals and the other 
an enclosed plantation, possesses certain technical characteristics as follows: 

a) The enclosure round the inner part of the holding is necessary to 
exclude the live stock which graze in the outer portion, and usually consists 
of low tdhia on the top of which are planted live or dead spinous plants, prin- 
cipally Calicotoma intermedia. Prickly pear axe no longer used for this pur- 
pose as the crops on the inside are less delicate and consequently no longer 
require such an efficient wind break ; occasionally prickly pears are used 
as a hedge, grown espalier fashion just inside the enclosure and against 
the tdbia, or .they may be replaced even in this position by fennel. 

5 ) The boundary of the whole holding is usually marked by a line of 
Scilla maritima, or by low earthem banks, or by long stones set up vert- 
ically in the soil. 

c) Plantations of trees other than palms are characteristic of dry 
' soils, pahns being only found in the nioister positions or as isolated 
specimens. Olives more especially, and figs, vines, almonds and carobs, 
are the most usual plants with apricots, pomegranates and pears in the 
more favoured localities. 
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d) Trees are planted very thickly in the moister positions. 

e) l¥here more intensive culture is carried out herbaceous plants are 
excluded or reduced to a few vegetables. In the less fertile tracts barley 
is grown in the bare patches between the trees. 

/) Usually there is no living house on the liokling, especially if the 
latter is at all near to a residential centre. Where the living house exists on 
the holding, it is always situated on the external grazing land, but the 
more usual thing is for cultivators to camp out on their holding during the 
tillage and harvest season. 

g) Sometimes caves are dug out to afford protection to man and 
beast from both storms and burning sunshine. Such caves are rare in the 
Homs district, rather more frequent in Gefara, Msellata and Tarhmia, and 
normal in the Jebel Garian. 

k) Usually there is no well, but as the land is undulating, there is 
general!}^ a cistern by the side of which is placed the oil extracting mill ; 
only on the more important estates do they use presses for this purpose, 
the presses in this case being set up in caves. 

j) The size of these holdings is very variable ; mixed, plantations 
under intensive culture usually only run to a few hundred square yards ; 
olive groves and vineyards are usually larger, extending on an average to 
about I acres ; holdings of Europeans in the neighbourhood of Homs 
are much larger still, varying from 12 % to 17 acres, while those on the 
Steppe of the Mescia of Tripoli will even attain 75 acres in extent. 

3. Plantations are chiefly found in hilly districts such as Msellata and 
Garian, and possess the following characteristics : 

a) Their size runs into a few score of acres, ' being usually larger in 
M'sell than in Garian. 

h) They usually consist of olives and figs generally underplanted 
with barley. 

c) The trees are usually planted in rows at wide distances apart so 
that underplanting may be practised. 

d) The plantations are used for pasturing live stock unless they 
consist of pure fig plantations, consequently' they are not enclosed and 
boundaries are marked by lines of Scilla or by earthern banks. 

The holdings have no well, cistern, or living house. 

/) They have no apparatus for oil extraction on the spot, the obves 
being taken to the villages to be crushed. 

The cost of establishing holdings of type i and 2 is estimated below* 
The figures refer to a non-native cultivator and are only very approximate : 
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I. Irrigated holding (1.5 hectares). 

lire luc lire 

I . Value of land (300 lire p. ha) 450 

II. Improvements : 


1. Sinking well (13 yds. deep) 600 

3. Irrigation canals 400 

3. Pumping machinery 600 


4. Fencing or enclosing 

5. Buildings 

6. Tillage (80 day’s work) 

7. Planting: 

175 palms • 

<15 citrus trees 

36 apricots 

36 mulberry and other fruit trees . . 


III. Working capitaL 
I. lyivestock: 

4 working cows. 
2 pack arnimals 


c. Bead stock 

3. Furnishing the house , . ...... 

4. Running expenses, seeds, manure etc. 


1 600 
750 

2 500 

ISO 


450 

170 

TOO 

75 

795 

— 5765 


900 

600 

1 500 

350 

300 

500 

2 650 

2 650 


Total . . . SS65 


2. Enclosed mixed plmtation. 

Two examples are given of tliis type of holding, one on a thin and 
rather arid steppfe soil which represents poor but not the worst conditions, 
and one a relativdiy fertile and moist soil representing more favourable 
conditions. In the second case it would be possible to cultivate intercalary 
crops and to raise cattle on the holding over and above the main plantation 
crops while in the first case this would not Ibe possible. In both cas^ 
holding should accomodate three families of agriculturists/ other labour 
ar^uired being provided by nativ^^ . - 
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Example A. — On a thin Steppe (200 hcctiires). 

I. Distfibulion of- surface, 

Olives - 

Vines , 

Figs 

Almomls 

Prickly pear and otkers 

Fallow 

Barley. . 

Bail din ICS, roads etc . . 


2, DisiribuHou of capital : 

Price of land (50 lire per ka.) 

giving houses 

Buildings 

Wells, sinking etc. , 

Roads 

Plantations ; 

Vines, expenses for four years 

Olives (compensated by barley crop) . . 
Figs » M » » . . 

Almonds >' » . 

Prickly pear and others, 

20 Working animals 

Dead stock, including oil extraction apparaius 
' Working capital : 

Food for stock. 

Depreciation and repairs 

Seeds 

babour 

General expensc^s 

Bstablisliment exjsenses 


lire 



5 500 
i 200 
I 000 

6 300 
500 


Total . . . 
pel hiu . . 


iia. 

60 

35 

60 

60 

X.5 

200.0 

lire 

10 000 
9 000 
1 4 000 
X 800 
I 000 


2 000 
6 400 
cc 720 


1 1 500 
980 

72 100 
362 
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Example B. — On a richer Steppe (300 hectares), 

I . Distribution of surface : 

lift. 

Olives " 55 

Vines 3 

Ahnonds 10 

Figs 3 

Prickly pear and others . 8 

Fallow 53 

Forrage crops 55 

Barlej' zoy 

Hoed crops 3 

Buildings, roads, etc 2 


2. Distribution of Ca/pital. 


300 

lire lire 


Price of land 30000 

Irving houses g 000 

Buildings . 23000 

Well 1800 

Roads 2 000 

Plantations : - 

Vines . . ♦ r 300 

Prickly pear and others i 600 

_ — 2 900 

20 Working aninaals 9600 

25 other : 6250 

Dead stock including oil extraction apparatus . . 16680 


'Working capital : 

Food for stock .... 
Depreciation and . repairs 

Seeds 

Dabonr 

General expenses . * . 

Establishment expenses . . 


8 250 
I 800 
2S 000 
3 100 
^00 

21 650 
I 220 


Total ... 126600 

per ha. • . 


I^astly, estainated e^enses and xetocos in the two above esampl® d;f 
fflixed plantations aie given in Table I : 
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467 - The Reeent Valuation of Land other than Building Land in Franca. — 

HITIER H. in BuUetin de la Societe d* Encouragement pour I'industrie nationale. Year 1 1 3, 
No. 2, pp. 229-341. Paris, February 1914. 

According to the data collected for the new land valuation which was 
commenced in 1908 and is now finished, the total extent of land subject to 
land-tax is 125 145 373 acres. 

It consist of the following groups. (Table 1 ) : 


Tabi^f I. 



Area, acres 

Percentage 
of total 
area 

Arable land 

Forest, Alders, Osiers, etc 

Heaths, swamps, waste land, etc., 

Natural meadows and pastures ............ 

Vineyards 

Orchards 

Gardens (market and flower) nurseries, etc 

Other imcultiva ted areas water courses, lakes, railways, etc. . 

58 626 815 
24011 371 
17 805 805 
17 081 429 

3 704 283 

I 836 858 
9S0724 

I 098 088 

46.54 

19.06 

14-13 

13-56 

2.94 

1 1*46 

i 0.78 

! 0.87 

1 . 

Areas under buildings 

125 H5 373 
836711 

1 

99.34 

0.66 

j 

Total area . . . 

1 

125982084 1 

j ' 1 

100 


When comparing the results of this new valuation with those of the 
years 1851 and 1879 it appears that the arable area increased from 1851 to 
1879 by about 988 400 acres, after which it decreased to such an extent 
that in 1908 it was 2 526 877 acres less than in 1851. On the other hand 
the area under meadows and pastures has increased 4 942 180 acres during 
the same time. The acreage of vineyards is i 640 240 acres less than in 
the year 1851, whilst the private forest land has increased from 18960073 
acres in 1851 to 20 750 066 acres in 1879 and to 21 506 549 acres in 1908. 

The total capital value of all land other than building land is estimated 
at £2 489 619 017 and its rental value at £8x 553 946. The corresponding 
average values per acre are £19 175 lod and 13s 2d. Similar values in 1851, 
1879 and 1908 are given in Table II ; 


Tabi^is II. 



Valne 

Valne 

Rajtal ' 

Value 


of total rental 

1 of total capital 

per acre 

per acre, 



£■ ■ 

' ■ 1 

d 

'■£' 'S 4 '.. 

1851 . 

72325336 

2426 022679 i 

12 2 % 

i 20 9 5 Hi 

1879 ; . . . . . . . 

104 889 004 

3 631 121 087 

'' ^7 ^ ■ 

1 S9 '■% ' 2'V« 

':;X9 o8 ' 

81553946 

1 

24896190x7 

13 i “/» , 
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Both capital value and. reat increased considerably from 1851 to 1879 
after which they sank nearly to the same level as in 1851, the value per acre 
being somewhat lower than in 1851 and the rental per acre a little higher. 

The value of land per acre varies considerably both absolutely and rel- 
atively, according to the kind of crops carried (Table III) : 


Tabue III. — Value per acre. 


Year 

Arable land 

. , . .... . 

Meadow and paatmes 


Forest 



Vineyards 

Average 

rent 

Average 

value 

Average 

rent 

Average 

value 

Average 

rent 

Average 

value 

Average 

rent 

Average 

value 


S d 

S d 

£ if 

d 

£ s d 

S 

d 

£ 

s 

d 

£ s d 

£ s d 

1851 . . . . 

13 6 

23 14 7 

c 3 

5 

36 3 11 

6 

5 

10 

6 

0 

122 

33 3 S 

1879 .... 

18 3 

35 5 0 

i 11 

2 

47 10 2 

7 

5 

11 

19 

I 

219 

47 12 5 

1908 .... 

9 

24 00 

i 0 

10 

30 2 8 

5 

5 

9 

3 

ro 

I 4 5 

32 14 4 


The considerable diminution in value (33 per cent.) of landed property 
in France since 1879 is in no wise due to a decrease of the gross returns 
from agricultural produce but only to the reduction of net returns ; for, while 
the gross returns in France amounted to £706 329 120 in 1892 and rose to 
£848 308 608 in 1911, thus increasing in 20 years by £141 979 488, the total 
net returns of agriculture in France sank from £47 498 304 in 1882 to 
£31 718 400 in 1892 and to £30 568 808 in 1911, diminishing by £16 929696 
during the last 30 years. The change has been caused by increased finan- 
cial burthens laid upon agriculture together with constantly increasing 
expenses. 

Though the average value of land has diminished so considerably for 
the w^hole of France, it has neverthe less continuously increased in some parts 
of the country. In this respect the contrast is most striking between the 
east and west of France. While in Brittany the average rent per acre has 
risen from gs in 1851 to 15s gd in 1879 and i6s 4d in 1911, in the eastern 
departements Meuse, Meurthe-et-Moselle, Marne, Haute Marne and Haute 
Fa 6 ne it rose from 105 3d in 1851 to 13s 6d in 1879 again to 

gs 4d in 1908. The difierence is explained, according to the writer, by the 
fact that in the west, in Brittany, agriculture has made great progress owing 
to the stiU abundant agricultural labour, to the recently improved means 
of communication, to the use of artificials on poor heath lands and so forth, 
while in the east the lack of labour is always more keenly felt and the re- 
turns from the vineyards, one of the chief sourses of revenue, are constantly 
diminishing. In Brittany 226 978 agricultural labourers are available for 
6 733 389 acres, (3,24 per 100 acres), w^hile in the east there are only 66 843 
for 7 708 543 acres (or 0.81 per 100 acres). 
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468 - Cost of ProilMtIcm, Marketing and Exporting Wheat in Canada^ — Synopsis 

of the Report of the Saskatchewan Royal Commission on Grain Markets ^ pp. 1-3. Regina, 
Sadsatchewan, January 1914. 

Ie their report into the ways and means for bettering the position of 
Saskatchewan grain on the Enropean, markets, the Saskatchewan Royal 
Commission on Grain Markets gives the costs of production, marketing and 
exporting wheat as follows : 

The average cost of producing wheat amounts to 35 cents per bushel 
on the farm, and 62 cents when placed on a car at a country point. 

Bata is presented to show’ that the cost of production has increased 
12.15 per cent, since 1909, while the price of wheat paid to the farmer has 
constantly diminished. The prices are as follows : 


1909 . . , Si 1 /g cents tier hnsliel 

1910 76 5 » a 

1911 74^,5 » « 

1912 . 69 »> 1) 

1913 . . 66 ^/g » 


The total cost of marketing the wheat for export has increased since 
1909 as is shown by the following figures which refer to 1000 bushels of 
wheat from the shipping point to the European port : 



19<59 

n)i 3 


% 

% 

I) For receiving, weighing, elevating, cleaning, spouting, 



insuring against fire, storing and loading into car. 

17.50 

^7.50 

2) Railway carriage; 



a) to Winnepeg, on average 

120.00 

12.000 

h) from a lake port to Montreal 

42.50 

42.50 

3) For sampling and inspecting at Winnipeg, for cargo 



inspection and weighing out at Fort William . . 

1.60 

1,60 

4) For selling wheat on Winnipeg grain Exchange . . 

10.00 

10.00 

5) “For the exporter, say. ’ 

10.00 

5-00 

6) 'fo the terminal elevator owner, for receiving, elev- 



ating etc 

7.50 

7.50 

7) Interest and exchange on money supplied hy bank . 

14.40 

16.40 

8) Eake Steamship Co, for carriage 

10.00 

20.00 

9) To Transfer Elevator Co. for elevation from vessel to 



cars and transfer to ocean vessel 

11.50 

11.50 

10) To Ocean Steamship Co,, freight 

40.00 

75.00 

II) Marine Insurance 

9.60 

9.60 

12) Sundry charges 

10.00 

10.00' 


$ 304.60 

1 346.60 


469 - The Cost of Raising a Dairy Cow, — bennet, c. m. and, cooper, m. o. in 
Bulletin of the V. S. Department of Agriculture, No. 49, pp. 1-23. Wastiingtoa, 
January 14, 1914. 

The w^riters availed themselves of carefully kept accounts of a farm in 
Wisconsin covering a period of five years, in order to determine the cost of 
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raising a heifer from the time of its birth to the dropping of its first calf and 
entry into the dairy herd. 

The heifers kept on this farm are Jerseys. During the five years 
{1907-1912) over which the calculations extend 73 heifers were raised, 
September ist was taken as the beginning of the year, for by that time the 
greater number of the cows in the farm had calved. When calculating 
the cost during individual months, in order to avoid any error caused by 
the addition of a new calf or the withdrawal of another from a group, the 
average number of head in the various groups is calculated on the basis of 
the feed days. 

The cost of production is illustrated by complete records of one group 
of calves from birth in September 1909, up to the time they entered the herd 
in September 1911. The quantity and cost of the food consumed, and the 
amount and cost of manual and horse labour are given in Table I. 


Tabi^B I. 


Item of cost 

ist year 

2iid year 

3rd year 

Actual cost 

Per cent. 

Actual cost 

Per cent. 

Actual cost 

Percent. 

Food 

S 24.58 

68.4 

$ 16.II 

62,8 

1 40.69 

65.6 

nabour , 

5.14 

X4.3 

2.86 

II.O 

8.00 

12.9 

Interest 

r.i2 

3U 

2.53 

9.9 

3.65 

5.9 

Buildings 

1.57 

4-4 

0.81 

3.1 

P 

00 

3.8 

Equipment 

0.55 

1-5 

— 

— 

0.55 

0.9 

Bedding 

1. 00 

2.8 

2.00 

7.8 

3.00 

4.8 

Miscellaneous expenses . . . 

0.28 

0,8 

0.16 

0.6 

0.44 

0.7 

General expenses 

1.71 

4.7 

1.22 

4.8 

2-93 

4’7 

XfO&SQQ by death and discarding 


— 

— 

— 

0.42 

0,7 

Total . . . 

35.95 

1 00 

25.69 

too 

62.06 

xoo 

Credit, manure 

3.00 

— 

5.00 

— 

8.00 


Total cost of raising 

32.95 

____ 

20,69 


54-o6 

— 

Initial value of calf ‘ 

7,00 

— 

— 

— 

7,00 


Total net cost . . . 

3995 

— 

20.69 

1 

6 1. 06 

— 


After some explanations as to the way the various items of the above 
table have been calculated the writers compare (in Table 11 ) the cost of rais- 
ing heifers belonging to difierent groups (1908, 1909 and 1910) for turn years. 
The average net cost of a dairy heifer two years old is $ 6141, which 
consists of its initial value $ 7.04, food $ 40.83, labour $ 7,81 and other costs 
as per table I $13.73 making a total of $ 6941 minus $8 for manure. The, 
most important item of cost is the food, which amounts to 65.5 per cent. 
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Tabi,e IL 


Item 

1908 group 1 

I9e9 group i 

_1 

1910 group 

Actual cost 

Percent. Actiml cost j Per cent. 

Actual cost 

Percent. 

1 

. 

Whole milk j 

$ 4-74 

12.1 

1 5.28 ; 

12.8 

$ 7-36 

17.4 

Skim milk 

7.89 

20.0 

6.33 

15.6 

6,91 

16.3 

Roughage 

16.60 

42,1 

16.81 

41.3 

1 8. 40 

43.6 

Grain 

6.44 

16.3 

6.94 

17.0 

4-45 

10.5 

Pasture . 

3-73 

9.5 

5-33 

13.3 

5.19 

12.2 

Total cost of food . . . 

39.49 

lOO.O 

40.69 

100.0 

42.40 

too.o 

Pood 

39.40 

65.5 

40.69 

65.5 

42.40 

65.4 

I^abour 

7.86 

13^0 

8.00 

12.9 

7.56 

II.6 

Other costs , . , . 

12.91 

21.5 

13-37 

21.6 

14.91 

23.0 

AH costs . . . 

60.17 

100.0 

62,06 

100,0 

64.87 

100.0 

Credit, manure . 

8.00 

— 

8,00 

— , 

8.00 

— 

Cost of raising heifer .... . . 

52.17 

— 

54.06 


56.87 

-- 

Initial value . 

6.30 

— 

7.00 

— 

7.83 


Total net cost of production . . 

58.47 

— 

61.06 

— 

64*70 

— 


The manure practically offsets the cost of labour, and may therefore be 
omitted in the calculations ; this is all the more worthy of note inasmuch 
as the accurate calculation of the cost of labour is the most difficult part 
of the whole work. 


AGRICUhTURAh INDUSTRIES. 

470 r- On the Schariinger and Other Reactions of the Ferments 0! Goats’ Mlik* 

— WB0fiMA.NN W. ill Biochemische Zeiischnit, Vol. 60, No. 4, pp. 330-343. Berlin 
Match 13, ,1914. 

The following results have been obtained from a biological study of 
the milk of 16 goats of different origin and in diSereat stages of lactation : 

1) A solution of methylene blue in formaldehyde (Schardinger) is not 
di^oloured by either fresh or stale milk or by cream. This is in accord- 
ance with results obtained by other investigators. 

2) A solution of hydrogen peroxide (i per cent.) is only slightly 
decomposed by fresh milk, showing that it only contains a very small 
amount of catalase. 

3) Rothenfusser's and Storch's reagents and benridin (di-amino benzol) 
are decomposed by fresh goat's milk as well as by cow's uiilk. , 
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4) The quantity of Schardinger's enzyme is constant tliroiiglioitt the 
lactation period whether the goats are rearing their young or otherwise. 
Infection with contagious abortion does not affect the milk in this respect. 

471 - Caseincgen and Casein ;(I), — Geake, a. (University of Bristol) ill The Bio- 
chemical Journal^ VoL VII, No. i, pp. 30-37. Cambridge, February 1914. 

With the idea of establishing the chemical identity or dissimilarity 
of casein and caseinogen, the writer carried out a series of experimetits to 
determine the composition of the two compounds. The carbon, hydrogen, 
nitrogen, sulphur, and phosphorus content was estimated, and the Haus- 
mami numbers e, proportion of the total nitrogen present as ammoniacal 
nitrogen, melanin nitrogen, diamino nitrogen, iiionamino nitrogen) were 
determined for both casein and caseinogen with the result that no apprecia- 
ble differences could be detected betw^een the two compounds. 

472 - The Biological Examination of Honey. — TuSni, j.in Sckweizerkche Biemn- 
Zeiiun^^ Year 37, No. i, pp. 23“3i. Aarau, Januaiy 1914* 

The progress achieved in the manufacture of artificial honey, w^hich is 
now^ very similar to real honey in its physical and chemical properties, has 
led to the adoption of new?- methods of 'examining honey based on biolog- 
ical instead of chemical and physical characters. At present two such 
methods are in use by means of vvhich any adulteration is immediately 
detected. They are the diastase reaction and the quantitative precipitin 
reaction. 

The diastase reaction is based on the fact that honey contains a dias- 
static ferment secreted by the bee which, in contact w ith soluble starch, is 
capable of transforming the latter into sugar. The precipitin reaction 
is based upon the fact that hone3^ contains a special protein secreted 
by the bee which rviien inoculated into rabbits, causes the form- 
ation of antibodies in the blood sernm ; these antibodies when mixed 
with the honey under examination yield a precipitate. The quantity 
of tliis precipitate indicates the kind and amount of the adulteration. In- 
stead of iivSing hone3?' for inoculating t>e rabbits, extracts from the bodies 
of bees can be used or bees bread from queen cells and other cells. The two 
latter ate especialty suitable on account of their high content of bee protein , 
and produce a serum with a high content of antibodies. As the amount of 
precipitate may vary considerably for the same solution of honey accord- 
ing to the bee protein used, tests should always include a control which 
consists of some absolutely genuine bee hone^?* as similar as possible to the 
honey under 'examination in appearance and in consistency. 

The details of both methods of analysis are the following : 

Diastase reaction. ^ — ' 10 cc. of the hone^^ to be examined (concentra- 
tion of the solution, i: 2) are mixed in a test tube with 1 cc. of a i per cent. 


(i) The writer refers to '''tBe work of V.'v.n Slyke and Boswoimr (see No.' 283, B. 
March, 1914) but liis nomenclature differs from theirs: 

'‘Caseinogen’* in the present paper being equivalent to casein’* in the former paper 
and “ casein ’* in the present paper being equivalent to “ paracasein *’ in the former paper. 



DAIRYING 


691 


solution of soluble stafcb and kept for an hour in a water bath at 45® C. 
(113® F.). If diastase is present in the solution of honey, the starch during 
this time will be converted into sugar. This is ascertained by removing 
the test bube from the water bath, adding to its contents i cc. of solution 
of potassium iodide, shaking it and examining the intensity of colour. If 
all the starch is transformed into sugar, the colour of the mixture is only 
very slightly darker than that of the original solution of honey. If no 
starch has been transformed the colour of the solution is deep black blue. 
Examined by this method most genuine centrifugated hone3^ gives a %ht 
olive green to a light brown colour. Boiled solutions of hone^" assume a 
deep blue to black blue colour because they do not contain any more active 
diastase. Hone3’' that has been heated shows, according to the degree and 
duration of the heating, colours varying from red browm, brownish, olive, 
Hght bluish green and blue green to deep blue. Artificial honeys show 
always deep black blue, because they naturall57' do not contain any dias- 
tase. Heat appears to exert an action on the result of the diastaze reac- 
tion onty above 90® C. 

Quantitative frecipitin reaction, — Three solutions of each kind of 
honey to be examined are prepared containing 10 per cent., 2 per cent, 
and I per cent, respectively, and i cc. of each is used. The bee protein 
serum is added in definite proportions (0.5 cc. of serum to the 10 per 
cent, solution^ 0.3 cc. to the 2 per cent, solution and 0.2 cc. to the 
I per cent, solmion) with one drop of toluol in order to suppress any 
development of bacteria. The w?hole is them left for 5 hours at 35^. C. 
(950 E.) Special glass tubes (melHmeters) are used for the receptio i of the 
above mixtures, the low* er pait of w'hich are narrowed and graduated so as 
to allow of an accurate determination of the amount of the precipitate. 
After standing 5 hours at 350 C., by w^hich time the formation of the precipi- 
tate may be regarded as complete, the test tubes are centrifugated for 5 
minutes, thus forcing the precipitate into the narrowed portion o\ the tube 
where it can be read off. In general, there is no difficult}’- in judging the 
results of the examination according to this method. If the amount 
of precipitate obtained is equal or larger than that obtained from the stan- 
dard or control, then the sample mzj be considered genuine, w^hile if the 
quantity of precipitate is considerably less than that of the control then the , 
sample, is a mixture of genuine and artificial honey or consists of partially de- 
natured honey. It is not, possible however to know whether the sample 
has been mixed or denatured. The total absence of precipitate or the 
presence a very small quantity only in the 10 per cent, solution indicates 
the presence of artificial honey or of honeys the proteins of which ha^^e been 
destroyed. Wild honeys in general give smaller precipitates than flow^er 
honeys, while in the case of hone5?s produced by pure sugar feeding, the 
qixantity of precipitate is about one half of that of genuine bee honey; 
Heating honey for one hour at the temperature of boiling water causes the 
precipitate to fail completely. 
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473 * Pieiimiiiafy iBfestIgatioii lEto thB failalloa in fee Plvsical Compositioi 

of Wliaal Milling OSa Is. — Cranfield, H. T. in the journal Of A^riculfuml Science. 

Vol. VJj Pari I, pp. 102-ixo. Cambridge, January IQ14. 

Tills investigation was carried out in the hope of devising a simple 
method of classiridng the di&rent grades of wheat oiTal that would form 
a suitable basis for market standardisation. Some 100 samples were 
collected from various parts of the country and arranged into ten groups 
according to their physical appearance. Detenuinatioiis of the percentage 
of moisture, density and proportion of flour were made so as to obtain 
some idea of the value of classihdng according to external appearance. 

It was found that the percentage of tnoistiire varied from 11.37 
16.21. Samples containing more than 15 per cent, are liable to turn 
mouldy very qitickhn The most important constituents are the husk and 
flour and these differ widel^^ in their densities, so that the density of a 
sample is an indication of the proportions of these two constituents. 

Density determination were made as follows : about 20 gm. of 
the ofl al were dried at loo^ C. for 5 hours and cooled in a desic- 
cator. Fifteen grams were weighed and placed in a 100 cc. grad- 
uated cylinder; the settling w’^as effected by jolting to constant volume 
before and after weighting with a 100 gm. lead weight made to fit the cy- 
linder exactly and having a stout rubber washer glued to the bottom. 
Abnormal results were obtained mtli samples containing a large quant- 
ity of semolina and samples of small bran rolled to give the appearance 
of broad bran. 

The proportion of flour was estimated in terms of the percentage starch 
present which was determined as follows : 5 gm, of the offal were placed in 
a bag of fine silk gauxe and kneaded in successive quantities of hard' tap 
water until the final liquid gave no reaction with iodine. The washings 
were made up to 500 cc., and 30 cc. of the well shaken milky liquid were 
pipetteci into a Gerber test tube and centrifuged hj hand for 3 minutes. The 
clear supernatant liquid free from starch w^as decanted off and more water 
added, the starch deposit stirred up and the tube again centrifuged. ' Tins 
process w^as repeated with ordinary alcohol and finally with absolute alcohol. 
The deposit of starch was then dried at 100^ C. and weighed. With fine offals 
the crude starch obtained in this way contained a small and fairly constant 
percentage of protein matter (about 3 per cent.), but with bran and coarse 
offal the percentage of protein averaged 13.5 per cent. 

The chief impurities in w 4 eat offals are weed seeds and oat husks., More 
rarely are found barle^^ husk, rice husk, coffee bean husk and tapioca. 

The writer suggests that the following deteriidnations should be made 
in grading milling offals : percentage of moisture, apparent density, percent- 
,age of starch (or flour), purity; and that a series of grades should he 
arranged in cooperation with the millers, with stated limits for these 
determinations. 
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474 - A Hew Pcoeess of Piepaiing Potatoes tor Aeld Ensilage with Pure Cultures 
of Lactic Bacteria. — Foth, G. in Zeitschnft fur Spiritusindusfrie, Year XXXVII, 
No. S, p. 103, Berlin, Febraury 1914. 

Numerous experiments have shown that, in the preparation of acid 
silage, considerable losses of nutritive matter can be avoided by the use of 
pure cultures of lactic ferments, a more conservable and hygienic product 
being obtained. Attempts have also been made to apply this principle to 
practical agriculture. In doing so, two conditions must be fulfilled, viz : 
a) the lactic ferment must be uniformly distributed throughout the mass ; 
and b) a suitable temperature must be maintained. These conditions may 
be fulfilled by grating the potatoes in two separate lots one of which is 
steamed. The writer describes the process of obtaining a uniform mass 
consisting of cold grated potatoes and steamed potato paste in a special 
apparatus. 

The general plan of this apparatus is shown in the accompanying 
diagram : the washed potatoes are transferred from the washing trough 
(a) to the distributor (r) by means of an elevator. One lot are then fed to the 
steam heater {e) and from this to the pulper (g) by means of an Archimedes* 
screw; or through several small heaters which are charged alternately and 
discharged into the pulper (g). The second lot of potatoes are passed tlurough 
the grater (d) into the vat (/) fitted with a rapid stirrer from which they 
piass into the mixer (g), which is similar to those used for mixing manures 
or for kneading the dough in bread making. This mixer is placed at 
height of about 8 feet from the ground so that a waggon may be conve- 
niently placed below to receive the fermented ensilage. 

The apparatus works as follows : to produce 30 cwts of ensilage by the 
warm fermentation method, 15 cwts of potatoes are heated by steam and 15 
cwts are grated in the cold. Both lots are passed into the mixer and the 
temperature of the mixture becomes equal to the average of the temperatures 
of the pulp before mixing, u e. about 55^^ C. The lactic ferment is added and 
thoroughly mixed with the pulp. Cold fermentations are obtained by in- 
creasing the quantity of raw grated potatoes and decreasing the quantity of 
hot potato mash. When the kneading is complete and the ferment evenly 
distributed, the mass is discharded into the waggon placed bdow. From four 
to five kneadings can be carried out in one hour. 

Other hashed forage such as mangel leaves and potato haulm may be 
added to acidify the steamed potatoes. Where available, breweris grains 
may also be substituted for the grated potatoes. 

The writer believes that the use of this plant is not only technically 
possible but also economically sound, since the steam required fot the wash^ 
ing, elevating and miring machines can be used for heating the potato pulp. 
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695 


OTHER INDUSTRIES DEPENDING ON PEANT PRODUCTS 


475 - The Utilisation of the Proteins of Cotton Seed by Man.— Rather, j. b. 

(Texas Bxperifflient Station) in The Jourtuil of the Afnericau Chemical Society 
Vol. XXXVI, Ho. 3, pp. 584*586. Washington, D. C., ^^larch 1914. 

Experiments on the digestibility of cotton seed meal and cotton seed 
flour by man have been carried out in two trials. Three men were used in one 
trial and two in the other. The cotton seed was fed in a simple diet of milk, 
butter and bread made of com meal and of the cotton seed meal or flour 
to be tested, and it was compared with a canned chicken product. The trials 
lasted two days each, charcoal being used as indicator in the faeces. 

The sifted cotton seed meal contained 46.33 per cent, protein and the 
flour contained 50.16 per cent, protein, and it was mixed in the bread to 
the extent of 26 per cent. The utilisation value of the milk in the diet was 
assumed to be 97 per cent, and that of the commeal 85 per cent. 

The utilisation value of the cotton seed protein in the meal averaged 77.6 
per cent, and in the flour 79.5 per cent. The value of the meat proteins was 
96.6 per cent. Thus, taking 78.6 per cent, as the average digestibility value 
of cotton seed protein, it is equal to that of legumes (78 per cent.), nine 
tenths that of cereals (85 per cent.) and eight tenths that of meat. 

476 - Meehanfeal Treatment of Oil Palm Fruits. — kemmbr, w. in Verhandiungen 

tier Oelrokstoff-Kommission des Kolonial WirtschaitUchen KomiteSf Ho. i, pp. 17-22. 

Berlin, November 3, 1913. 

The fniits of the oil palm aie borne in large dusters at the crown re- 
sembling hnge strawberries, which w^h sometimes as much as no lbs. 
each. The individual fruits are about the size and shape of a paeon’s ^g, 
Md they consist of an outer oily pulp and of a hard nut enclosing an oily 
kernel. 

These dusters are knocked down by the natives and kept in the shade 
until the fruits fall out of their own accord ; they are then heated in shal- 
low pans for several hours over a fire, after which they are thrown into 
ah old canoe or any suitable trough and stamped under foot or beaten 
with dubs imtil the pulp is separated from the nut. The addition of water 
hastens the process. The pulp and the oil, already floating on the surface, 
are collected, and the oil still rema in i ng in the pulp is squeezed out by 
hand. The oil after bdr^ boiled and darified is ready for sale. The nuts 
are spread out in the sun to dry, then cracked with a stone, the fcemds 
pidr^ out and packed for sale. It has been calculated that with this 
system it takes lo strong negroes 26 days to produce 880 lbs. of oil. . 

Until latdy all the palm oil and kem^ exported from the West coast 
of Africa were prepared by these primitive processes, whick extracted only 
about 7 per cent, of oil from the fruit. After sev^al years of experiments 
the firm Haake, with the support of the Colonial Economic Committee, 
succeeded in bpilding in 1907 a machine whidbi was the first st^ towards 
the mechanical production of palm oil and kknds. Ike North West Ka- 
merun Co. was the first to prepare palm oil on Haake’s ss^stem. Two ye^ 
later the West African Ikantation • Co.-, under the writer’s . managetoent; 
adopted the same system, winch meanwhile had been improved, and ^ did 
ja Prmich; Cpmpany of the Ivory Coast and theJAgu Plmitatiqh in, Togo. 
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Haake's system is based on tke so-caked wet process as follows : the fruit 
is cooked in large pans and then freed from the ptilp in special machine ; 
the latter is then allowed to stand to drain, after which it is again heated 
and put tinder the presses. The palm nuts are cracked in a large centrifugal 
macMne and the kernels separated from the shells by a drum shaped 
sieve or by brine. With this process 100 lbs of palm fruits yield 15 lbs 
of oil and 14 lbs of kernels ; 4 or 5 tons of fruit can be treated daily by 
15 to 20 men. 

The quality of the oil is very much the same as that produced by the 
native process. It contains a high percentage of fatty acids, often above 
30 per cent. , and can therefore only be used for the manufacture of soap 
or candies. Some sorts of oils prepared by the natives however, such as 
the best Tagos oks, were superior to the most carefully made mechanical 
oils. Of late years palm oil has also been in demand for human food. Tor 
this purpose however it must not contain more than 12 per cent, of fatty 
acids at a maximum. Consequently the firm., w^hich have recently taken up 
the mechanical preparation of palm oil attached great importance to the 
production of an oil containing a low prO|j r/tion of fatty acids, and as the 
intimate mixture of water with the oil during the process of manufacture 
favours the production of these acids, a new process, the “dry process'', was 
developed. The fruits were pressed without previously mixing them with 
water. They required repeated pressing in order to extract all the oil. 
Several firms adopted this system which gives a higher yield of oil and an 
oil with a lower fatty acid content than the wet process" though not yet 
up to the requirements of the edible oil industr}^ 

The various palm oil factories continued to devote their attention to 
the problem of improving both ^deld and quality of the oil, and at a conference 
of German palm oil producers, summoned by the writer in September 1913, 
it appeared that several firms, amongst which was the Agu Plantation 
ill Togo, had succeeded in producing a palm oil which did not contain more 
than 8 k per cent, of fatt}^ acids. 

The Agu process is based upon the native processes which yielded the 
best oils, and consists essentially of the following operations : 

The fruit are no longer separated from each other, thus saving much 
labour, only the core is cut out. As soon as possible, i. e, within 2 hours 
from being gathered, they are heated up to 100^ C. (212° P.) and maintained 
at this temperature to pre-rent the formation of fatty acids. They are 
then thoroughly crushed in a machine so as to break up the cells and 
render the pressing easier. One pressing only is required, and this is an- 
other advantage over the other systems. On the iVgu Plantation, 16 and 
even ' 17 per cent, of oil have been obtained, and from 10 to ii per cent, 
of kernels. 
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477 - The Respiration of Fruits and Growing Plant Tissues in Certain Gases, 
with Reference to Ventilationiand Fruit Storage. — hill, g. r, in the Cornell 
University AfictilUttal Experiment Siation, Bulletin No. 330, pp. 377 - 407 - Ithaca, N. Y., 
April 1913. — 2. Boodle L- A. in the Bulletin of Miscellaneotts Information^ Royal 
Botanic Gardens^ Kew, No. T. pp. 11-16. London, February 10T4. 

I, Xhe softening of peaches due to the rapid hydrolysis of the pectose 
in the cell walls and the phenomenon of “ ice-scald ”, or the decay of the 
tissues beneath the skin of- the fruit on storage, suggested experiments to 
detennine the factors influencing the metabolic processes occurring in fruits. 
The existing literature shows that many katabolic processes due to enzymes 
occur in plant tissues and that carbon dioxide is produced in the absence 
of oxygen. Protein decomposition also takes place and alcohol, lactic acid 
and glycerine, etc., are produced by the action of zymase on suitable carbo- 
hydrates. 

The first of these experiments deals with the effect of nitrogen and hydro- 
gen on the rate of evolution of carbon dioxide by ripe cherries, blackberries, 
green peaches, ripe grapes, and germinating wheat. The fruits are placed 
in respiratory bottles of 250 cc. capacity. The gases were passed through the 
bottles, dried by means of calcium chloride, and the carbon dioxide col- 
lected in potash bulbs. The temperature was controlled to within C. 
by means of an electric thermostat. 

The results obtained with the various fruits are as follows : 

Ripe cherries. — Respiration in air at 30^ C. increased after 60 hours, 
probably owing to increased production of enzymes. In nitrogen and hydro- 
gen there was a slight decrease in respiration after 36 hours. 

Green peaches. • — In air there was a steady decline in the production 
of carbon dioxide during the first 60 hours, after which it remained almost 
constant. The production of CO2 was less in both nitrogen and hydrogen 
and the constant rate was reached earlier (about 40 hours). 

Ripe grapes. — Respiration was equally rapid in air, nitrogen and hy- 
drogen, and equal to about half the rate of that of ripe cherries under 
similar conditions. 

Germinating wheat at 25^ C. — The respiration of seeds sterilised in 
formalin was greater than that of seeds sterilised in alcohol. It was much 
slower in hydrogen and nitrogen than in air. 

These results show that in tissues containing actively growing proto- 
plasm, the absence of oxygen results in a marked decrease in the respiratory 
rate. On the other hand the activity of mature tissue such as the pulp 
of ripe fruits is unaffected by the absence of oxygen. The rate of an- 
aerobic metabolism in ripe cherries is much greater than that of grap^ 
and green peaches, and since cherries spoil more quickly, there would 
appear to be a connedion between the rate of spoiling of fruit and the 
rate of respiration. 

Experiments Were then carried but to test the keeping qualities of 
fruits in closed jars containing nitrogem, hydrogen, carbon dioxide and air. 

Sterilised glass jars of 4 litres capacity were used and small bottles 
of sulphuric acid and potash were placed in the jars to prevent the accumul- 
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ation of moisture and carbon dioxide. The apples were sterilised by dipping 
in 95 per cent, alcohol and rinsing in sterile water. No attempt was made to 
sterilise the peaches. The jars were sealed except those containing air 
which were plugged with cotton stoppers, and kept in the laboratory at a 
temperature betw^een 21° to 33° C. The results were as follows : 

Apples. — Of the apples stored in air 2 were almost completely destroyed 
brown rot, but the remaining 5 wrere in good condition and much less 
sour than at the beginning of the experiment. The apples stored in nitrogen 
and hydrogen entirety lost their red colour and looked as if they had been 
half baked in a slow oven. The skin showed small blisters and the flesh was 
light brown at the surface and white inside, rapidly darkening on exposure 
to air. The natural flavour was almost entirety gone. Attempts to obtain 
cultures of organisms from the brown flesh were unsuccessful showing 
that these effects were the result of anaerobic metabolism of the fruits. 

Peaches. — Hard market-ripe peaches were used, 10 being placed in 
each jar. At the end of seven days, only 3 peaches were free from rot in the 
jar containing air. These three peaches were in good condition, of a beautiful 
cream colour, soft, juicy and of excellent flavour. Those stored in nitrogen, 
hydrogen and carbon dioxide were unchanged in appearance but had acquir- 
ed a bad flavour and darkened rapidly on exposure. At the end of four weeks, 
those in nitrogen and hydrogen were mostly brown and soft and had en- 
tirely lost their aroma and flavour. Some of them had hard green spots with 
a decidedly bad flavour. The peaches in carbon dioxide were mostly green 
and as hard as when placed in the jar four weeks earlier, but they had a 
bitter nauseating flavour similar to that of the hard green spots of the fruits 
in nitrogen. When exposed to air they turned brown very rapidly but did 
not markedly soften. 

I^urther experiments were carried out to determine the effect of the 
degree of ripeness on the rate of softening of peaches. Fruits were selected 
at three stages, viz, very ripe, market ripe and hard green. They were al- 
lowed to remain in the gases for two weeks. The peaches in air retained 
their qualities and ripened well, but the very ripe fruits and some of the 
others were attacked by brown rot after a few days. The ripe fruits devel- 
oped a bad flavour in all three gases, darkened noticeably and had the 
appearance of peaches that had been badly injured in shipment in refri- 
gerator cars. The hard green fruits remained hard in all of the oxygen-free 
gases. 

The foregoing results show the importance of thorough ventilation of 
stored fruits. It would appear that ice '' scald'* of peaches is due to the ac- 
cumulation of carbon dioxide within the wrappings of the fruits. The ques- 
tion of a suitable wrappers for fruits is therefore worthy of investigation 
from the stand point of ventilation. The softening of peaches can be prevented 
by inert gases, hut there yet remains to be found a method which does not 
influence the flavour of the fruits. 

2. — The writer commenting on the above results points out that the 
amount of carbon dioxide produced per hour by 100 gm. of ripe grapes at 
300C. was 5,2 mgm. or 2.9 cc., so that at this rate^ the grapes would 
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give off a volume of carbonic acid equal to their own bulk in about 32.6 hours, 
and ripe cherries would produce this amount in 11.8 hours. Active resp- 
iration is accompanied by evolution of heat which accelerates the rate of resp- 
iration. Thus, if aeration is insufficient, local heating occurs at compound 
interest and the refrigerating apparatus is unable to cope with the in- 
creasing temperature. The following results of an experiment are given by 
way of illustration. 

An insulated storage room of 6000 cubic feet capacity was fitted with a 
refrigerating machine capable of reducing its temperature to 270 F. (or 
-3<^ C.). Six tons of vegetables in boxes were placed in this room in order to 
store them at 35® F. (2° C,). The initial temperature was 590 F. (150 C.) 
and after 10 hours’ worldng the machine was not able to reduce it bdow 
50 ^ F. (lo^ C.). The refrigerator was stopped and in 12 hours the tempera- 
ture had risen to 59^ F. and in 15 hours more it reached 66^ F. (190 C.). The 
outside temperature during this time varied between 45® and 52® F. 
{70 and C.). 

The successful cold storage of fruits and vegetables therefore involves 
a suitable system of spacing out and packing in order to insure efficient 
aeration and consequent retarding of the rate of respiration. This may 
so increase the cost of running expenses as to make the process com- 
metdally impossible. 

478 - The Sueees^ui Storage of Californian Table Crapes. — sruBENRi^ucH, a. v. 

and HAnn, C. W. in the Bulletin of the U. S, Department of Agriculture, Contributions 

from the Bureau of Plant Industry^ No. 35, pp. 1-31. Washington, 0 . C., Dec- 

ember 13, 1913. 

Experiments have been conducted by the Bureau of Plant Industry 
during 7 years, on the methods of packing and storing Californian grapes with 
a" view to extending the area of dMribution and reaching new markets. 
Various grades of granulated cork and sawdust were tested with several 
varieties of grapes. 

It was found that coarse, kilndried redwood sawdust gave as ^d results 
as the granulated cork used by Spanish packers. The redwood should be 
absolutely pure as the slightest admixture of pine, cedar or spruce is liable 
to taint the flavour of the grapes. It should be carefully dried either in 
kilns or in the sun and fanned to remove the finer particles which are trou- 
blesome when the fruit is unpacked. Only varieties with open bunckes should 
be packed in this material so as to facflitate the removal of the sawdust 
on unpacking. 

A driim barrd made of thin veneered cottcm-wood. lined with heavy 
strawboard with a net capacity of 27 lbs has been found a most suitable con- 
tainer. The fruit dibuld be cooled overnight before packing as the dnims 
cool very ^owly d,nrii^ refrigeration. On t^ching tkeir destinatioh the 
drums ^ould be placed in cold storage at a temperature of 32® E. 

Since this system of handling grap« is an expensive one it win only 
prove profitable for the best grades of fruit whick can be marketed at com- 
paratively high prices, and which are unadapted to shipment in cmtes 
..without a filler. 
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479 - Legislative Measures Coaeeming Plaat Diseases, in Egypt. ■— The A^rkuiumi 

Journal of Egypt, Vol. Ill, Part. I, pp. 42-46. Cairo, 1913. 

The principal legislative measures dealing with agriculture in Egypt 
are summarised and translated into French in the above article. Those 
relating to plant diseases are as follows : 

A. Two Klieclival decrees relating to thedestiuction of locusts, dated June 16, 1891, 
and April 26, 1904 respectively. 

B. i) The law No. 13, of April 17, 1905 indicating destructive measures to be taken 
against Pfodenia liium (cotton worm). 

2) The law No. 9, of April 17, 1910 modifying the preceding by granting compen- 
sation for additional labour in the collection and destruction of cotton leaves containing 
the eggs of the insect. 

3) The law No. 3, of April 7, 1910 compelling notification of the appearance of 

Pfodenia. 

4) The law No. 14, of August 30, 1906 extending the measures of the preceding 
law to all im^ects and pests which attack the cotton and reduce the yield. 

5) Taw No. 13, of June 8, 1912 modifying art. 3. of law No. 13, 1905 and charging 
the oMiers of land infected by Pyodeni<i with the travelling expenses of labourers sent by the 
administrative authority; also modifying the penalties inflicted on conlraveneis by ait. 6 
of the same law (No. 13, 1905), and by art. i of the law No. 3, 1906. 

6) The law No. 6, of April 9, 1913, containing the measures for the prevention of 
the propagation of Prodenia by means of the culti'vation of « bersim 35 or Alexandrian clover. 

C. The law No. 19, of June 30, 1913 determining the measures for the destruction of 
Eanm irnuUm {«■ cotton pod worm »). 

D. The law No. 5 of ii March 1913 for the protection of plants against the diseases 
of other countries (i). 

£.1) The law No. 9 of May i5> roia for the protection of birds useful to agriculture^ 
appended to w^hieh is a list of birds. 

2) The ministerial decree No. 46, S. A. of December 3, 1912 including in the above 
law (No. % 1912) the golden oriole (Oriolus ofiolus). 

(i) See also No. 751, B. June 1913. 
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BACTERIA! AND FXINGOID DISEASES: FUNGI 


DISEASES NOT DUE TO PARASITES 
AND OE LEnKNOW ORIGIN. 


480 - On the Pathotogieal Significance o! Endoeellalar Threads in the Tissues 

of tlie ¥!i 18 (i)* Petri in Rendiconti delle sedute della Reale Accademia dei 
Linccif Classc di Sdeme fisiclWj matcimtiche e natmali. Series V, Vol. XXIII, ist Series, 
Part 3, pp. 154-^61, + I Fig. Rome, 1914. 

The writer confirms his theory that the presence of particular endocel- 
Mai threads in the tissues of the vine indicates a pathological condition 
connected uith the effects of low temperatures on the plant. 


BACTERIA!, AND FUNGOID DISEASES. 


481 - Some Japanese Fungi. — Ito Seiya in The Botanical Mapzme^ Vol. XXVII^ 

No. 323, pp. 217-223. Tokyo, 1913- 

In 1910, T. Miyake recorded a serious fungus disease on the leaves of 
sugar cane, which has since been found in almost all districts. It has been 
attributed to a new species of Sclerosfom, ScL Sacchari T. Miyake (1911). 
The conidia germinate directly like those of Peronospora^ producing a 
hyphal tube. Considering the differences in the process of germination, the 
writer proposes to divide the genus Sclerospora into two sub-groups : Euscler- 
ospom (with conidia germinating by zoospores) and Peronosderospora (co- 
nidia producing h3^hae directly). Recently (1913) G. S. Ktokakni has 
found a new variety of Sch. graminicola on the leaves of Andropogon 
Sorghum in India. In this case also the conidia produce hyphae, so that 
ScL graminicola var. Andfopogonis-Sorghi constitutes a second member of 
the sub-genus Peronosderospora. Comparative researches and cultivation 
experiments are necessary to determine if this fungus is identical with 
ScL Sacchari. 

In 1907, H. and P. Sybow and E. J. Butebr described under the name 
of JJsiilago Rotthoelliae Syd, and But!., a smut disease found by Butler on 
RoUhoellia compressa L. at Pitsa. In 1913 I. Miyake described a fungus 
17 . RoUhoellia n. sp. cottected by him in China (Tichang, Hupei) in Sep- 
tember 1908. No Ustilago has yet been recorded on RoUhoellia in Japan. 
The writer found the fungus in the province of Echigo in the summer 
of 1910 and has also examined a specimen collected in the same province 
by K. Yoshino' in August 1900. 

From the descriptions of vSydow, Buteer and i&YAKE, the fungi 
found'* in India, China and Japan appear to belong to the same species. 


{x} See No. 289, B. March,' 1914, 


{Ed.). 
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TJie writer's observations agree in the principle points with those of the 
preceding observers and the species should be named U, RoUhoellim Syd. 
and Biitl 

In 1901 P. Hennings described a new species, Aeciiimn Epim-edii 
Heim, and SHr. collected by M. Shirai as a parasite on the leaves of Epi^ 
medium maeranthum Mon. and Decne., in the province of Izu. The teieuto- 
spore form has not yet been recorded, but in July 1905 the writer observed 
them for the first time, occming in a leaf spot resembling the aecidial stage. 
Tater he found them in various parts of the province and has observed the 
two forms, teleutospore and aecidium, on the same leaf. The writer, there- 
fore, provisionally^ describes these forms as Pucci nia Epimedii (Henn. 
and Shir). Miyake and Ito and consider them as forming a new species. 

Under the name of Gymnosporangium japonicum, P. Sydow described, 
in 1899, a fungus found by M, Shirai at Tokio (Komaba) on the stems of 
Junipems chinensis U. In 1900, Shirai observed as a result of cultural ex- 
periments, a similarity between Roestelia koreaensis P. Henn (~ Tremella 
koreaemi Arth.) on the leaves of Pyms sinensis Tindl. and Gymnosporangium 
japonioum, in that the spores of Gymnosporangium not only appeared on 
the trunk and branches of /. chinensis (as in the original diagnosis of 
vSiDOW) but also on the leaves. K. Miyabe and G, Yamada also hold the 
view that the forms of Gymnosporangium on the bark and leaves of /. chi- 
nensis cannot be considered as belonging to the same species. 

In order to decide this question the wTiter repeated infection exper- 
iments in May 1913 with spores from diseased stems of Juniperus (bark 
type of Gymnosporangium) and from the leaves of Pyrus sinensis, P. malus 
If-f Amelanchier asiatica C. Koch and Pourthiaea villosa Decne, (= Photi- 
nia villosa D. C.). From these experiments it was concluded that the Gym- 
nosporangium living on the stems of /. chinensis has no genetic relationship 
with Roestelia koreaensis, but with R. Photiniae P. Henn (= Gymnosp. Pho- 
tiniae [P, Henn] Kern), whilst the Gymnosporangium on the leaves of 
juniper judging from its morphological characters appears to be identical 
with Gymnosp, Harmnum Syd. Recently (1913) K. Kara has been able to 
establish by infection experiments, some resemblance between this Gymm- 
spormgium and Roestelia koreaensis, K. Miyabe and G. Yamada have 
observed that the germinative hyphae of the teleutospores of Gymnosp, 
asiaticum from the leaves of J, chinensis may penetrate the leaves of Pyrus 
sinensis, Cydonia vulgaris Pers. and produce the roestelia stage. There is 
nothing to dispute the identity, both morphological and biological, of 
Gymnosp. Haraeanum and Gymnosp. asiaticum. According to Kern's theory 
that each Roestelia belongs to a species of Gymnosporangium and that every^ 
specific name should be determined according to priority, then Gymmspo- 
tangium japonicum ought to be written as Gymnosp, Photiniae and Gym- 
nosp, Haraeanum (= Gymnosp, asiaticum) as Gymnosp. koreaensis. 

In damp places in Hokkaido there appears each year on the almost 
dead leaves of Phragmites communis Trin. the fungus Napiculadium amndi- 
nacmrum (Cda) Sacc. This fungus was first recorded in Japan in 1909 by 
H. and P. Sydow who had studied the material collected by I. Miyake in 
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the province of Izu. In 1910 Miyake described a new fungus Bmchyspo- 
fium Phragmitis found on the leaves of Phragmites communis at Peldn. 
Judging from the description and the figures, the writer considers this 
fungus to be Napiculadium amnAinacearum, 

4S2 - Plenodomus destruens, ** Foot Rot ” of Swoet Potatoes. — Harter l,. u. 
m Journal of Agricultuml Research, Vol. I, No. 3, pp, 251-275, 1 Fig. 4- PI. XXIII- 
XXVm. Washington, D. C. 1913. 

In August 1912 the writer received some diseases specimens of Ipo- 
moea Batatas for examination from the neighbourhood of Dismal Swamp, 
Virginia. The base of the stems was covered with a fructification which 
appeared on superficial examination to resemble the pycnidia of Diaporthe 
Batatatis, the cause of ''dry rot of sweet potatoes (i). A careful examination 
of the material showed that the fructifications differed somewhat in structure 
from those of '' dry rot '' though the two forms evidently belong to the 
same group. At the end of the month the disease was found in all the sweet 
potato fields near Dismal Swamp where it caused a loss in the harvest of 
from 10 to 50 per cent, or even more. 

In August 1913 the disease was recorded for the first time in several 
fields near Cape Charles and Keller. It is not known if this is its first ap- 
pearance in this part of Virginia. The writer had inspected several fields in 
this zone during previous summers without observing the disease. It 
appears therefore that this disease is either new to the locality or has only 
previously existed in a very restricted area. The writer identifies the 
disease as Plemdcnnus destruens^ which destro3^ the soft bark at the base of 
the stems thus causing the death of the plants. Pycnidia are formM in 
the diseased portions of the stem soon after the death of the plant. 

The disease first appears on the stem and spreads to the tubers and 
branches. Artificial cultures may be grown on most media but the best dev- 
dopment occurs on a maize or rice flour medium and on the stems of the 
plant. Numerous innoculation experiments have been made at Potomac 
Flats, near Washington, D. C., and also under glass with successful results, 
and the fungus has been isolated agam f rom innoculated plants. It also at- 
tacks Ipomoea coccinea, but 1 . purpurea Roth, and 7 . hederacea Jacq. appear 
to be imtnune. Sweet potatoes in store are destroyed by the disease, if 
innoculated and exposed to the light in a damp atmosphere. These con- 
ditions have no effect on the development of fructifications in rice cultures. 
Its maximum development in pure culture is obtained in rice media at 
a mean temperature of 21.9 C. The disease survives the winter on the dead 
branches of the sweet potato and probably spreads by means of the seed 
tubers and the young shoots. For controlling the (fisease the writer re- 
0mmends the sterilisation of the seed beds and a careful selection of the 
seed tubers. 


(i) See No 1104, B. Sep. 1913. 
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483 - (Bmierium apiMmm) a. sp. Injurious to flie leafes of Sugar Beets 
ani lastiirtlim fTmpaeo/amJ in the United States. ~ brown, Nellie a. 

and jAMlESONj Clara O. in Journal of Agricultural Research, Vol. I, No. 3, pp, 189- 
210, ilg. 1-5, Plates xvni-xix. Washington, D. C. 1913. 

TMs bacterial disease was observed for tbe first time in Antiimn 1908 
on tlie leaves of Tropaeolum {nasturtium) near Richmond, Virginia and on the 
leaves of sugar beets at Garland, Utah. The disease appears as leaf spots, 
and investigations during four years have shown that the organisms causing 
the disease are the same on both host plants. 

The diseased nasturtium leaves gathered in the open appeared withered 
and discoloured and showed browm 'watery spots from 2 to 5 mm. in diam- 
eter. The leaves of sugar beet were received from Utah, California and 
also from Oregon in 1909 but at present the disease has not 3^et been re- 
corded from other vStates producing sugar beets. The first leaves received 
from Utah showed spots and dark brown blotches, sometimes black, 
irregular in shape and from 3 mm. to 15 mm. in diameter on the 
petiole, the upper side and the mid rib. Accasionally the discolour- 
ation extended a short distance along the veins and the leaf tissue appeared 
brown and dr\^ on both sides. Sometimes corky outgrowths appeared 
in the centre of the leaves. In badh’ diseased petioles the tissue was soft 
as though attacked by a soft rot 'b The symptoms differ from those pro- 
duced by Cercospora and PhyUosticta w^hich are limited to small areas. 

Pure cultures of the organism are capable of producing the disease in 
either host (sugar beets or nasturtium) and also in the pods of haricot beans, 
lettuce, pepper and the egg plant. The parasite probably enters the tissues 
of the plant through wounds or as a result of insect attacks and is probably 
spread b\" means of insects. It differs from Bacterium' xanthochlomm, pa- 
rasitic on potatoes, and from Psetidomonm tenuis. It differs also from Bad. 
PkaseoU though both cause spots on the leaves and pods of beans. The 
writers describe this new organism as Bad. aptatum n. sp. 

484 ™ A New ChestEUt Disease# — Cavara F. in Rmsta di Patologia vegetate, Year VII, 
No. I. pp, 1-5, 2 Fig. Pavia 1914. 

Ill this preliminary note, the writer reports that he received, in the 
latter part of August 1913, a score of seedling chestnuts from the forest 
niirser}^ at Sienna (Italy) in an advanced state of disease. The leaves were 
dried up, but not attacked by parasites and the buds fell off at the slightest 
touch. The young stems, measuring from 15 to 20 cm. were damaged near 
the tip and showed a vshrinkage of the cortical tissues, whilst, near the base, 
in the region of the second intemode, they were thickened and swollen. 
At the first node above the cotyledons there w^ere excrescences or nodules 
accompanied hy rupture of the periderm, and the remainder of the stem 
to the hypocotyl was one mass of disease. The periderm and cortex were 
destroyed, thus exposing the woody tissue of the stem as in the case of a 
vigne stem disease broussins The root system, however, shows no 
exterior changes or traces of disease. From a general examination of the 
material, the writer concluded that the disease was localised at the 
sw^ollen portion of the stem and that is was due to a bacterium. 
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With the object of studying and identifying the disease, fresh mater- 
ial was obtained in good condition at the be^nning of September from nur- 
series at Campino near Sienna, where the disease, though not so intense as 
in 1913, had attacked the seedlings of the preceding year. Owing to the 
frequent rains in June and July and to the heavy nature of the land, the 
disease accounted for the death of 16 000 plants in a short time. 

From the excresences of these plants the writer has isolated an org- 
anism which difiers from the weU known Bacterium tumefaciens of E. F. 
Smith (i). The parasitic nature of this organism still requires confirmation 
by innoculation experiments which will be carried out in the spring; mean- 
while the writer describes the organism as Bact. costanicolum n, sp. 

485 - Polyporas dryadeus^ Root Parasite of the Oak ill the United States. — 

noNGW.H.m Journal of Agricultural Research, Vol. I, No. 3, pp. 239-350, PI. XXI- 
XXII. Washington, B. C. 1913. 

Polyponis dryadeus Fries has been found on oaks in the forests of 
Arkansas {Quercus alba L., Q, veluHna ham.) Eastern Texas {Q. iexana 
Buckl., Q, nigral^), Oklahoma {^. minor [Marsh] Sarg.) Maryland {Q. alba 
If.) and Virginia {Q. alba L., rubra L. and Q. Prinus L.}. The disease 
is parasitic on the roots causing a rotting of the sap-wood and heart-wood. 
In ail the cases examined by the writer these forms of rot do not extend 
higher up the tree than true rot of the trunk, but continue into the under- 
ground portions. The white rot of the heartwood of the oak and the fruc- 
tifiication of the fungus described and figured by Robert Hartig {Die 
Zersetzmgserscheinungen des Hokes der Nadelholzbdume und der Eichf 
pp. 124-128, Tab. 17. Berlin 1878) are connected with the fungus known 
in America as P. dryophilus. 

The disease occurs chiefly on old trees, trees excessively pruned or 
growing under unfavourable conditions. It does not spread rapidly to 
adjacent trees, but is widely distributed iu America and Europe and probably 
exists in every country where the oak gro?v’s. 


INSECT PESTS. 

486 - 13 ie Distribution of Oall Insects in the Flora of Milan, -- Cozzi, c.mArn 

deUa Societd italiana di Scienze naturaU^ Vol. EH, pp. 5i4-536.Pavia, 1914. 

The writer gives a list of 97 galls collected during 1911-X3 in the plain 
of Milan (Italy) between Tessin and Olona and chiefly in the neighbour*r 
hood of Gallarate, the gall insects of which have not yet been investi- 
gated. The list indudes 26 Diptera, 26 Hemisphera, 19 Acarinae, 18 
18 Hymenoptera, 3 Cqleoptera, 2 Eepidoptera and 4 gall insects probably 
new to sdence. The 65 host plants studied by the writer are distributed 
arnongst 28. families and were reprinted largely by cultivated plants 
or by others useful to man. ; 






(i) See No. 1S5, B. Feb. 1913, 
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487 - On the Occiirreaee of Aphis mmdis In West Africa (i). — v,\illeta.^ 

ill Biiiletm d: Society entomologique de France,'^. 3, pp. 116-117. Paris, 1914. 

This insect which is well known as a parasite on maize in the United 
States, on sorghum (Sorgimm vulgar e Pers.) in Australia and also in Japan, 
has not been previously recorded in Africa. The w^riter has observed it 
during recent years at Koulikoro (Upper Senegal-Niger). In the French 
Soudan, Aphis maidis shows a marked preference for sorghum, but it 
causes less damage than x 4 . sorghi Theobald, w^hich sometimes prevents 
the cultivation of sorghum. It seems very probable that the insect occurs 
also in the Egt^ptian Soudan. 

4SS - The DesteECtlon of Insects Inijnrions to Fruit Trees mi fines hy Means 

of Carragaheen Fearl Moss lellf (ChmdrMs crispus), — jssle® 

in Zeitsclvdft jiir Pfkinmikrankheiten, Vol. XXIV, Part 2, pp. 7S-79, Stiiltgart, 1914, 

For the destruction of injurious insects, especially Toftry on vines and 
fruits, tree the writer recommends the use of carxagaheen ' ’ or “ pearl moss 
jelly {Chondms orispm). About 2 lbs of the jdly are boiled with lo 
gallons of water for about i hour, water being added to make up the loss due 
to evaporation. The gelatinous solution is filtered and sprayed on the 
plants or objects containing the eggs of the parasite. On drying, a thin 
film remains, which becomes detached as scales containing the eggs and 
larvae. Dry weather is essential for this method, otherwise the gdatinoiis 
liquid is washed away. 

Various insectiddes may be added to the solution such as i lb of nustard 
oil dissolved in 3 pints of alcohol to 100 gallons of the solution. The cost 
of this latter mixture would be about £i per 100 gallons. 


(i) See also No. 79, i-us. 
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Protective Inoculations against Swine Fever in Hungary 

by 

Prof. F. Htjtvra, Budapest. 

Since the year 1896 when swine plague made its first appearance in 
Hungary, it has caused enormous losses every year amongst the herds of 
swine. During the first year it spread rapidly over almost the whole coun- 
try and in the following year 639 765 deaths were ofi&cially reported. After 
that the losses decreased, but only because the stod: of pigs had consider- 
ably diminished. The usual veterinary police measures proved quite 
ineffectual in checking the progress of the disease and many large estates 
were constrained either to reduce their herds or to suppress them alto- 
gether. This very unsatisfactory state of affairs began to improve when 
protective inoculations were recognized as a suitable remedial measure. 

Following on the results of Dorset, Me Brvdb and Niees, which diowed 
that the Amer ican Hog Cjkolera was caused by a virus, similar experiments 
were carried out in Hungary and proved entirely confiarmatory, as were 
those of workers in other countries, proving that the European swine fever 
is caused by the same virus and is identical with American hog cholera. 

This led to inoculation experiments being undertaken, on the same ^an 
as those of the American investigators, by tiie writer and Dr. J. ZovES; these 
likewise showed that pigs which have survived an artificial or natural infec- 
tion can acquire a high d^ee of inimunity and that their serum then has 
the property of protecting other pigs against artificial or natural infection. 
The essperiments were repeated on a large scale in 1908 ’, as Urey yidded 
satidactoiy results, the necessary arrangements were made for produdug 
large quantities of the protective serum. A somewhat primitive State 
laboratory w^ equipped at the stock farm at Kobdnya and was ready to 
distribute lie serum in the spring of 1909. 

Theveiyfiistinocuiations were successful and consequently the demand 
for the serum increased to such a degree, that the laboratory was scarcely 
able to meet it add it was found advisable to hand over the production of 
smun to a private <ximpany formed for the purpose, r^erving tire actual 
technical work concerned, in the preparation to State offidals, aad submit- 
tirig the company to State supervision. The laboratoi^ was not moved, but 
considerably enlarged by new buildings and enclosures, the stock of |ags 
J^ept ranging betr^n two and three thousand. : ; 
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Hyperimmimisation is carried out as follows : pigs weigliing a.botit 220 
lbs. and having already recovered from a slight infection, are subjected three 
or four times at intervals of about two weeks to subcutaneous injections 
on the belly. The infection consists of 300 to 400 cc. of virulent 
blood taken from pigs suffering from acute infection. About ten days 
after the last injection, blood is first drawn from their tails and finally they 
are bled to death by a wound in the heart. The blood obtained is iiiimedi- 
ately centrifuged and 0,5 per cent, of carbolic glycerin is added to the 
separated serum. 

The following quantities of serum have been prepared since the founda- 
tion of the laborator^^ : 


1909 ^39 j tised enlirciy in Hun- 

1910 I 947 095 » j gaxy. 

19x1 ........ . 373^710 » i tile greater proportion 

1912 7454150 » ) usrd in Hungarir. 


Only serum that has been tested on animals and found effective is 
sent out. Table I shows the results of these tests on 104 six-months-old 
Mangalicza pigs averaging 64 lbs. in weight. 


Tabued I. — Tests of swine fever serum. 


Quantity 

immunising serum 


Number 

Deaths 

from swine fever 

of vif us 

cc. 

Quantity | 
injected j Exp. 

— ! Number 0 

cc. 1 

Date wben prepared 

of 

animals 

Absolute 

number 

Per cent 



Control animals 





— 

{ 

— 


8 

8 

lOO.O 

2.0 

1 

—• 


8 

8 

xoo.o 


1 ! 

Total 

. . . 

16 

16 

100.0 



Immunised animals 




2.0 

12.0 3/913 

zi. I. - 27. 31 . 

1913 

8 

! 

I 

12.5 

2.0 

12.0 II/9I3 

10. VI. - 21. VII. 

1913 

8 


— 

2,0 

12.0 12/913 

18. VI, ~ 16. VII. 

1913 

S 


— 

2,0 

12.0 13/9X3 

20. VI. - 31. VII. 

1913 

8 


12.5 

2.0 

12.0 14/9X3 

30. VI. -- 9. VIII. 

1913 

8 



2.0 

12.0 X5/913 

10. VII. - 18. vin. 

19x3 

S 

— 

— 

2.0 

1 12,0 X6/9I3 

15. VII. - I. IX. 

1913 

8 


— 

2.0 

12,0 17/913 

2. VIIL^ II. IX. 

1913 

8 

1 


2.0 

12.0 18/913 

22. VIII. 13. X. 

1913 

8 

— - 

— 

2.0 

12,0 19/9x3 

X2. IX. - 8. X. 

1913 

8 

— 


2.0 

12.0 20/913 

19. IX. ~ 14. X. 

1913 

8 

I 

12.5 



Total 


88 

3 

34 

(i) E 

.very E^xp. Number 

refers to 44-88 gallons of mixed serum. 

The animals v^^ere 

kept in i] 

tifectcd sties tbrouglxout tke experiment. 
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Inoculation with serum produces only a temporary or passive immunity, 
but it has been found both in Hungarian and other experiments, that if the 
pigs which have been treated with the serum are exposed at the same time 
or shortly after to natural infection, they contract the disease in a mild 
form and acquire a permanent or active immunity. Consequently serum ino- 
culation is only advisable in the case of already infected herds of swine, and 
should be practised as early as possible after the outbreak of the disease 
on all healthy pigs and on those that are not yet severely affected, after 
which the herd may be left till the total disappearance of the disease in the 
locality. An early diagnosis of the first cases and timely inoculation are 
essential in order to obtain favourable results from the serum. Unfortuna- 
tely in practice, errors in diagnosis are not rare and inoculation is often 
delayed until the plague has already caused heavy losses and the herds are 
already badly infected, in which case secondary bacterial infections often set 
in against which the serum is powerless. 

In the course of five years upwards of a million pigs have been inocu- 
lated with the serum inHuiigar3r. Accurate reports from veterinary surgeons 
as to the results obtained from the inoculations practised on no 198 pigs 
in 836 herds up to March 1,1914, have been received, and are summarized 
in Table II. 


Tabue II. — Results of serum inoculations in Hungary 
from April 1909 to March 1914. 


Itioculated ieids 

j Inoculated animals 

rimits of losses 

in inoculated herds 

Total loss 

Nionljer 

1 Per ceat 

i 

j Number 

per cent 

Number 

per c^t 

408 

! 4S.8 

. 

35 738 

3^-4 

0 

i 

- , , 

156 

1 18.7 

32 734 

29.7 

o.l — 5.0 

'667 

2.0 

75 

9.0 

12 176 

II.I 

5.1 — 10.0 

886 

7-3 


9.7 

14 096 

12.8 

lo.i — 20.0 

2 236 

15.8 


86.2 

!' ' 

94 744 

86.0 


3789 

4.0 

,37 . ' 

4.4 

5410 

4-9 

2o.r — 30.0 

I 270 

23.4 

46 

5-5 

5 699 

5-2 

30.1 ~ 40.0 

2 140 

37*5 

33 

3.9 

4 345 

3-9 

40.1 and above 

2905 

66.4 

836 

j 


lio 198 


1 

10 104 

9.4 


A reappearance of swine fever in hetds that had been freed from it by 
inoculation was only fardy reported, arid in these cases it is suspected that 
^me other disease, such as sy?ine erysipelas, was pressent. The permanent 
immunity of the animals treated with serum was, Also proved by thousands 
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of observations made on pigs, wHch, when byperimmtinised, were found to 
resist large quantities of virulent blood without any ill effect upon their 
health. 

The experience gained in large fattening establishments is also instruc- 
tive. In these cases the herds were inoculated immediately after the first 
appearance of the disease and suffered no appreciable loss, while formerly 
the havoc was almost always considerable. According to a report by CsAki, 
in one fattening establishment at Kobanya, 19 herds with 2478 pigs were 
inoculated in the course of two years, after which 185 head, 017.5 
per cent., had to be killed owing to severe illness. In the second year the 
losses diminished coiisiderabty and in three herds none were reported. On the 
other hand out of 150 pigs which were left as controls and not inoculated, 
62, that is 41.3 per cent., fell victims to the disease. In 5 herds which were 
inoculated after some delay the losses ranged between 20 and 35 per cent, 
(altogether 144 head, or 27.5 per cent.). In eight other herds in the same 
locality, whose owners would not allorv their animals to be inoculated, 804 
pigs out of 1404, that is 53.8 per cent., had to be killed, the losses in the 
various herds ranging from 29 to 86 per cent. 

As a result of this experience pigs, intended for fattening are generally 
treated with the serum shortly after being put into the fattening sties, 
and losses are thus avoided. Such is the confidence in the protective action 
of the serum that store pigs are now bought with impunity from ordinary 
herds, while formerly only such pigs were admitted to the fattening pens 
as came from herds having recovered from a slight attack of swine fever and 
which on that account could be considered as immune. Differences in 
the value and market price of the pigs according to their degree of natural 
immunity have consequently disappeared. 

The permanence of the results of inoculation helped to spread the prac- 
tice throughout the whole country, with the result that the swine industry 
has successfully recovered from a period of great depression and the number 
of pigs in the country has considerably increased. 

The practical difficulty of obtaining an early diagnosis of swine fever 
followed by immediate serum inoculation of the herd, led to experiments 
being made several years ago on the so-called immediate active immumsation 
of healthy herds, a method which is preferred to serum inoculation in North 
America. It consists in the simultaneous subcutaneous injection of se- 
iitm and virulent blood and it also presents some drawbacks, namely: i) that 
the proportion of virus to serum to be used cannot be determined previously 
with exactitude, and consequently one can never be perfectly sure that the 
inoculation will not cause serious losses, and 2) that in this way previously 
healthy herds get the plague and may prove new centres of infection. On 
the other hand the simultaneous injections have the great advantage that 
they can be employed at any time and that only healthy herds are submit- 
ted to them, so that errors of diagnosis are out of the question. 

A large number of practical experiments were undertaken in order to 
judge of the value of this method in Hungary. Herds of Mangalicza 
store pigs bought in different localities were placed on two large farms 
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and kept for several montlis in the open but separate from one another. The 
inoculations, which were always made by veterinary surgeons belonging 
to the laboratory, consisted in the subcutaneous injection of i to 2 cc. 
of virulent blood and 10 to 20 cc. of the serum. In almost all cases, after 
about a week well-marked reactions were observed : a certain number of 
the inoculated animals appeared less lively and ate their rations more slowly 
or not at all. These symptoms, however, usually only lasted a day, after 
which the animals got well again, with the exception of a few which grew 
worse and eventually died. 

On one of the estates, between September 1910 and May igir ten herds 
comprizing 3163 pigs between the ages of 8 and 14 months and weighing 
50 to 120 lbs. per head were inoculated. After an incubation period of 
6 to 9 days, 467 head, or 14.7 per cent,, fell ill and 73 head, or 2.3 per cent., 
died. With the exception of one herd, in which 6.2 per cent, of the inoculated 
animals died on account of a simultaneous outbreak of foot-and-mouth 
disease, the losses in the remaining herds kept below 3 per cent. After 
several months the pigs were fattened, and then in three herds 4.3, 2.0 and 
II. 6 per cent, of the pigs respectively contracted swine fever and had to 
be killed ; the remaining herds suffered no loss. 

On the second estate, at different seasons between July 1910 and Feb- 
ruary 1914, 43 herds with a total of 15394 pigs aged from 2 to 24 months 
were inoculated simultaneously with vinient blood and serum. Here also 
more or less violent reactions were obtained after about a week, but in 
the great majority of cases these caused only insignificant losses, as may be 
seen from the following table (Table HI). 


Tabeb III. 


Number of 

Deaths 

Herds 

Pigs 

i 

Head 

Ear cent 


3 344 

1 0 

0 

V ...... '• • • . 

■ 9894 

1 176 

1.7 

I . . 

350 

25 

‘ 7-1 , 


290 

21 

7.2. 


539 

44 

S.T 


351 

52 

H‘8 


420 

1 . '' 

90 

21.4 ■ 


In the first year of this experiment new cases of disease and death \ 
appeared in 8 herds several months after the inoculation reaction {alto^ther 
72 pigs out of 2802 animals, or 2,3 per cent.}. As these cases were reported 
as fever it seemed as if they were the result of a retarded reaction, but: 

: toxtte investigations proved them to be, cases of swine erysipi^s, wheter 
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all sncli cases of subsequent disease were immediately treated with, ery- 
sipelas serum; the result was that onty 4 animals died in one herd of 476 pigs 
and none at all in the other 44 herds. Out of the 45 herds that were ino- 
culated, 37 were put up to fatten partly in the same locality and partly 
at Kdbanya and in no case were there any losses from swine fever. The per- 
nianence of immunity was also tested by the fact that in 7 herds, several 
weeks or months after the reaction, 245 pigs were infected artificially by sub- 
cutaneous injections of from 3 to 3 cc. of virulent blood, with the result 
that only one pig died and the others showed no signs of a reaction. Be- 
sides this, several herds were used later for the production of serum and with 
tliis object were treated with large quantities of virulent blood without suffer- 
ing any loss. 

The results obtained in Hungarj" during the last five years are in perfect 
accord with those obtained in IsTorth America, and show that swine plague 
can be successfully checked both by pure serum inoculations and by simul- 
taneous injections. Serum inoculation is advisable for the treatment of 
recently infected herds and results in a rapid disappearance of the plague, 
provided the first cases are diagnosed soon after the outbreak and that 
the rest of the herd be inoculated immediately : in this case, owing to the 
simultaneous natural infection, they acquire a permanent active immunity. 
By the simultaneous inoculation with virulent blood and immunising 
serum the pigs get a direct active immunit3^ In quite healthy herds the 
simultaneous inoculations usually causes no losses at all or only quite in- 
significant ones, though there is no certainty that very violent reactions 
may not occur. Considering that animals thus inoculated secrete infec- 
tious virus during the period of reaction, precautions must be taken to 
prevent the possible spread of the disease to other herds. 


The Cattle Industry in Italy at the Present Day 

(Cominued fivm p* 606)- 
by 

R. Zappa, 

Professor at the Boyal Agricultural College at Poriici {Naples), 

F, Tuscmy . — The cattle in this region vary very much with the 
locality, but the most noteworthy breeds are the Maremma, the so-called 
M'ucca Pisam, and especially the ValMchiana. 

a) The Maremma is represented by the cattle found in the province 
of Grosseto and in a small part of the Pisa province ; they are kept 
entirely or almost entirely on the pastures and present the characters of 
the PodoUan type. They stand high with fore-quarters more developed 
than hind ones, their dewlap is abundant, their horns are thick and 
long, their coat is light or dark gray, darker on the fore than on the 
hind quarters and with black points. The cattle are semi- wild, hardy and 
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resistant ; they are consequently especially suitable as draught animals, 
but of little or no value as producers of milk and meat. 

b) The Mucca Pisana is met with here and there in Tuscany, but 
is especially frequent in the provinces of Pisa and Florence. Its coat is 
black or nearly so, and it is believed to be of Swiss origin. Some authori- 
ties are of opinion that other foreign breeds have also contributed to its 
formation. It is a fairly good milker and is also suitable for the production 
of meat and for draught purposes. 

c) But among the Tuscan breeds the most prevalent and most 
important is the Chianina or ValdicMana breed, with its breeding centre 
in the Valley of the Chiana. Without entering into the question of its 
remote origin, which has been much discussed and is not yet settled, there 
is no doubt that this breed manifests some morphological characters 
belonging to the PodoUan type. The animals stand high and have been 
called by hEYDKR the giants of the species, the oxen measuring up 
to 6 ft, 4 in. Normal adult males in store condition weigh 1760 
to 1980 lbs., cows 1320 to 1540 lbs.; at the Florence show of 1905 
one fat ox weighed 2935 lbs., while cows can weigh up to 2200 lbs. 
These animals are unusually long-limbed; the coat is generally silver}’' 
white, with a tendency to gray about the neck and shoulders in all 
but the finest specimens, especially in bulls, and black points. The 
horns are rather short. The calves are bom with a yellowish red coat 
which gradually turns white at between three and five months. Ani- 
mals having pink spots on their tongues, muzzles, etc., or white hairs 
in the brush of their tails, are commonly called muochi and discarded, 
such variations generally being hereditary and showing a tendency to 
albinism which is considered a sign of degeneration ; mucchi ate never- 
theless markedly suitable for fattening. ValdicMana cattle are remarkable 
for their early maturity and fineness. They are both good draught animals 
and good meat producers, in fact with regard to this latter quality they 
can compete with breeds bred specially for the purpose. They fatten rapidly 
and kill..wel], yielding as much as 70.9 per cent, in carcase tests and never 
less than 60 per cent. Their strength as draught animals has been slightly 
reduced through the excessive refinement of the breed, so that they are 
now only used for haulage and agricultural work on the plains and on rather 
loose soils. As for milk, the cows bardy produce enough to rear their own 
calves. The breed has been famous for a considerable time and has been 
studied and illustrated more than any other Italian breed. Of late years 
it . has been the object of special attention on the ’part of distinguished 
scientists and mthusiastic breeders, amongst which Prof. Ezio Marchi, 
Count Passhrini of Bettofie (Arezzo) and the Counts of Frassineto 
(Arezzo) deserve to be mentioned. It has spread beyond the limits of its 
own district, not only in Tuscany iteelf btit also in the Upper Tiber Vaileji 
in Umbria and dsewhere. 

G, Marches and Umbria. ~'ibese two regions being situated between 
'thscsuiy and Romagna bn one side, and th^ Abruzzi and the Ronaah 
Campagna on the other, their cattle represent as it were an intermediate 
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stage between improved coiicEtioiis of animal husbandry?- and its initial 
phases. Nevertheless, even here, marked progress may be recorded during 
the last few years. The inhabitants x i the Marches classify their cattle 
into three groups which they consider as three distinct breeds, 

a) The mountain breed, small and hardy animals, poor producers 
of milk and of meat, belonging to the PodoUan type. On the high moun- 
tains pure Maremma cattle are frequently imported. 

h) The so-called plain or improved cattle of the Marches, which is 
also called the Perugia breed, and vrhich is the most important. It is the 
result of crossing the ValdicJikma with the native cattle of the PodoUan 
type, which was carried on during the second half of the last centuiy\ 
The Valdichiana characteristics which now predominate in this breed are 
somewhat too exacting for local agricultural conditions ; but the latter 
are gradually being improved and the infusion of some Romagna blood 
is also tending to adapt the cattle to their surroundings. 

c) An intermediate breed is found on the hills, especiall3^ in the prov- 
inces of Ancona and Ascoli Piceno. It is the so-called brina or marina 
breed, and is the result of crossing the mountain and plain cattle. Gray 
in colour, but lighter than the mountain breed, it is smaller and more 
compact than the improved breed, being also coarser, hardier and very 
suitable for draught purposes. 

In the country about Fermo and Pesaro a good many pure Romagna 
are bred and are daily becoming more popular in the Marches. 

Umbria appears to have no distinct indigenous breed. The mountains 
are mostly stocked with Maremma cattle, and the plains and the valleys 
with ValdicJdmia or Perugia cattle. 

H. Latium, and the Southern Adriatic and Mediterranean regions, — To 
the south of the Marches and Umbria the prevailing cattle all belong to 
the PodoUan type, which undergoes various local modifications. Occasional 
imports of improved Italian or foreign breeds are met with, especially 
amongst dairy cattle near large towns, in which case the Schwytz are the 
most popular, though other breeds are also represented. The first imports 
of foreign cattle date back to early times. The Bourbons imported animals 
from Switzerland and from England, and traces of these are visible in 
the cattle of the neighbourhood of Naples and of the whole Sorrento penin- 
sula. Of late years the imports have increased, not only to supply the city 
dairies with milk but also to improve the native cattle. The best resulte 
have usually been obtained with the Schwytz breed on account of its 
remarkable adaptablility. 

The native PodoUan or Apulian cattle are kept out on the pastures 
and receive no sort of attention unless environmental conditions make it 
imperative or unless the animals are required for draught purposes. They 
are allowed to breed promiscuously, or almost so, and this accounts for 
the lack of differentiated breeds, the local modifications which occur being 
due to natural external agencies. 

The cattle of Uatium, frequently called the Agto Romano breed, ^re- 
present one of these modifications and are characterised by uniformity,, 
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due to the relativdy uniform conditions under whicli they li\'e. They are 
above the average in stature, strongly built, with long thick horns and a 
rather dark gray coat. 

The gT^imalfi are very hardy, robust, almost wild and especially suit- 
able for draught purposes. 

Throughout the whole region it may be said that the cattle found 
on the are hardier, smaller, darker in colour, and produce less milk 
and beef than the cattle of the plains and valleys. 

J. Sicily. — Animal husbandrj' occupies a verj>' secondary position 
in the agricultural economy of Sicily, which is one of the poorest regions 
in cattle of all Italy. The number of stock, moreover, shows little, sign of 
inr-rp gglti g, owing to the scardty of keep. Cattle are kept almost entirely 
in the open, and only rarely hou-sed. 

Experiments have been made to introduce foreign breeds, especially 
in the ndghbourhood of the large cities, but with indifferent success. Crosses 
have been attempted with Schwytz, Simmental, Valdichiana and even 
.with Dutch and Shorthorns, but otdy the have given good results. 

The native or Sicilian cattle are usually divided into three sub-breeds: 

«) The coastal, plain, or Modica breed which occupies the district 
of Idpdica and the western slopes of Etna. 

6) The Mezzalina, or MU cattle, in the province of Trapani and the 
plain of Catania. 

c) The mountain breed, found in the high mountains, as in the di- 
stricts of Mistretta, Patti and Nicosia. 

The Modica cattle are the most esteemed, and are most typical of 
the breed. They stand rather high {oxen up to 5 ft. 8 in), and three-y^r-dd 
bulls weigh from 1320 to 1650 lbs. The coat is light or dark red^ — darker 
on the fore quarters and on the more exposed parts of the body — with 
black points: the horns are rather short, especially in the males, and black 
tipped; the dewlap is somewhat large, especially in the males. The cows 
have well developed udders.! They are good draught animals arid milkers, 
but not very suitable for meat production. 

The milk yield varies considerably with the individual and with 
Ihe season. In a good season when there is plenty of feed on the pastures, 

. some cows will yidd as much as 3%i *0 5% gallons of milk daily and 
even more during the spring and autumn; some cows are said to have ^ven 
as much as 660 gallons of milk at one lactation, but during the summer 
heat the secretion of milk ceases. 

The mountain cattle are small and very hardy; their horns are very 
long and their coat is a much, paler red; they are. strong and resistant, 
bat are not good for the production of either milk or meat. 

The Mezzalina sub-breed occupies an intetm^ate poation both for 
si^ 'and other characters.., ■ 

- K, Sardimfl; — Agriculture in Sardinia is preyalentiy of an exfdn^ve 
• based on production of live stock and cereals, livestock is pf 

gjrektest importance in Sardinia. ' Cattle especially are the chief source , 
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of wealth and of recent 3^ears have both increased in numbers and im- 
proved in quality. 

The old Sardinian is gradually disappearing, leaving in its place 
the improA’ed breed which is becoming increasingly popular on the markets 
of the mainland. Only in the mountains and in out of the war^ places 
are those small animals still to be seen, which formerly were characteristic 
of the whole of Sardinia and which stand only about 4 ft. high and weigh 
under 550 lbs. Their coat is reddish or 3^ellowish, with black muzzles, brown 
switches to their tails and brown rings round the e^^es; their horns are 
long and thick, and their yield of milk and meat is very poor. 

'‘ilie present cattle is the result of repeated crosses with imported 
breeds. Bulls from Sicily, Piedmont, hombardy, Tuscan^' and the I\Iarches 
were first imported for the purpose, but of late Schwytz bulls have been 
preferred, and year tlier- are now imported on a large scale. The 

cattle have much improved with regard to size, early maturity and milk and 
meat production ; at the same time, they are good draught animals ; 
their live weight ranges from 1320 to 1760 lbs. These results have 
been obtained in spite of the verr- primitive conditions under which the 
animals are still reared. 

From the foregoing account of breeds and their distribution, it is 
apparent that the cattle industry in Italy has undergone considerable devel- 
opment in recent times, and is likety to increase in this direction with the 
spread of education and of the cooperative spirit. Nevertheless, much 
remains to be done and a higher degree of production will hardly be reached 
in mam^ parts unless State aid be granted to start the process of improve- 
ment. 


Recent Experience and Progress in Beekeeping in Gerinanj. 

by 

F. Gersttotg-, 

Edirof of Deutsche Bie-mnsudit in> TheoHe and Praxis 0<s?nansiedt in ThurimncL 


Beekeeping in Germany had made satisfactory xirogress both in theory 
and practice, notwithstanding the unfavourable conditions of weather and 
of yield, which, during recent 3^ears, have diminished the returns of this 
ind-ustry. 

The action of the State in establishing institutions for research and 
instruction, and the organisation of theoretical and practical courses of bee- 
keeping, now held regularly every year in almost all the beekeepers' as- 
sociations in the Empire, have largely contributed to the progress of beekeep- 
ing. Thus in Bavaria, which numbers about 50 000 be^eepers, a scientific 
institution for the study of bees has been foundedattheUiiiversity of Erlan- 
gen ; here, elementary and advanced courses axe held on beekeeping, bee 
diseases, the breeding of queens, etc., under the direction of Professor Enoch 
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Zander. This institution is under the general supervision of the Professor of 
Zoology, Dr. Feeischmann. 

The results of the scientific work of this institution have been published 
in the work of Professor Zander : Handhuch der Bienenkimde in EinzeU 
darstellungen {1). The yearly reports 'are published in the Landwirtschaft- 
Uches Jahrbuch fiir Bayern (2). 

Every year scientific and practical courses for persons from all the con- 
federated states are held at the Royal Horticultural Institution at Dahlem, 
Berlin. The scientific instruction is given by Br. Kustenmacher, profes 
sor of beekeeping in the institution, and other teachers (for chemistry, bo - 
tany, etc.). The practical instruction is given by the writer of this paper or 
by other leading men of German beekeeping. The reports upon the work of 
the Institute appear regularly in the BericMder Konigl. Gdrtnerlehranstalt 
zu Dahlem hei Berlin (3) (Report of the Royal Horticultural Institution of 
Dahlem near Berlin), made by the Director, Herr Oekonomierat Th. Ech- 
TERMAYER. 

The director of the Biological Institute at Dahlem, Dr. JMaassen, 
occupies himself especially with the diseases of bees. It is to a great ex- 
tent due to him that the etiology of foulbrood has been satisfactorily and 
scientifically explained ; on the basis of the results of his investigations a 
bill, has been drawn op on foulbrood and other contagious diseases of bees, 
which will probably be discussed and approved by the Reichstag in 
the course of this year. 

The Imperial Sanitary Office {Reichsgesundheitsami) has published 
a memorandum on the honey trade, in which it warns German beekeepers 
of the danger that threatens them in the shape of cheap foreign and arti- 
ficial honey, and communicates the measures adopted by the authorities and 
the decisions of the law courts for the protection of beekeepers and of the 
honey-consuming public. Dr. Kustenmacher published in the Deutsche 
Bienenzuchi in Theorie und Praxis (4) year 1910, a series of articles with the 
object of explaining scientifically “ what is honey -upon which the Reichs- 
gesundheitsamt published an Entwurf zu Festsetzungen Uber Honig (Draft 
of definitions of honey), which contains the preliminaries and bases for a 
law on the protection of honey demanded for many years past by German 
beekeepers. In consequence of the improvements in the methods of ex- 
amining honey, due to the labours of Professor Haenee of Strasburg, 
Dr. Fiehe of Berlin, Prof. Danger of Graz, and others, it has become 
easier to distinguish with certainty between pure and mixed or adulterated 
honeys and to prove the kind and degree of adulteration. 

As for the special questions connected with the study of bees, which du- 
ring recent years have awakened most interest, we can in this short review 
only mention the more important. 

, (i) Published, by Eugea XJliaer, Stuttgart. 

(2) Published by Carl Gerber, Munich. 

(3) PubHslied by Paul Parey, Berlin, 

(4) Published by Fritz Pfenmingstorff, BerHn. 


2 



7i8 


GEi^STUXC 


The discussion as to the notion of the bee eolony still continues. The 
anthiopoinorpMc theory and the so-called organic theor3" oppose each other. 
The first considers the coloii3^ as a closed family (called also a State) of se.”- 
eral individuals united for the purpose of conservation and reproduction^ 
and who, in consequence of their special endowment and intelligence, are 
capable of adapting themselves suitably to the structure of their state 
and of finding out and fulfilling the special function which each has to per- 
form. The other theory, that of the so-called organic point of view, which 
has been introduced and defended by us, considers the colony as a whole 
as a living unit, which, according to its wants for the conservation of the 
species, develops out of itself special organs in the form of different beings 
which form the colony. The various functions which are indispensable for 
the preservation of the whole are correspondingly distributed among its- 
members according to their age and sex. The preservation of the colony 
is not based on the free choice of functions by each member, which pre- 
supposes a certain intelligence in the bees, but the difference of the 
ph^^siological structure of the indimdual members and of the whole C0I0113’', 
caused hj the conditions of their life, from w^hich arise the capacit3^ for and 
necessit}^ of the various forms of activit3^ for the conservation of the whole,, 
to the exclusion of the free choice of functions on the part of the iiidi\ddual. 
The organic iDoint of view has found decisive scientific support from the 
recognition that certain organs develop and begin to function only at 
certain periods, and after having fulfilled their duties disai3peat again. It 
is known that the wax glands do not develop their full functional activity 
until about 8 days after the emergence of the 3mung bees and then retro- 
grade until the3" cease to act ; further, that the young nurse develops to. 
its full perfection a gland which is only found at this stage, but which 
is necessary fox the digestion of pollen, and that this gland gets atrophied 
as soon as the bee has- passed the stage of nurse bee and has become a 
worker. This show’s clearty that the most important functions for the 
preservation of the coion3< and of all its members are connected with the 
various ages and with corresponding ph3’sioiogicai states and anatomical 
transformations. The organic theor3^ recognizes logicalty a rigorous division 
of work, which re-presents the real basis for all the measures adopted in the 
practice of beekeeping. It adapts its methods as much as possible to the 
biological laws of the colon3^ and endeavours to practise systematic bee- 
keeping. The organic theor3" of the bee colony and its consequences for 
the tiieor3’ and practice of beekeeping are treated in extenso in the book 
Der Bien uni seine Zuchi, 4th Edition (Berlin, Fritz Pfennigstorff ) . 

The question of parthenogenesis, which has been so much debated du- 
ring the last sixt3’ years is again the subject of lively discussion. The most 
minute investigation into the eggs of bees has proved that the original opinion, 
of Dr. Dzibrsok is still scientificall3r well founded ; according to his theory 
the male members (drones) issue from unfecundated eggs, while the female 
members (queens and w^orkers) hatch out from fecundated ones. Dr. Nachts- 
HEM of ]\iuiiich has furnished scientific proof of this, while Prof. BresSEATJ' 
of Strasburg has recognized and described the mechanism of fecundation. 
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Nevertheriess, even these new discoveries fail to explain how the queen 
is capable of fecundating her eggs or not according to their destination. 

On the origin of the bee fap which the young larvae get during the first 
four days of their development, no unanimity of opinion has been attained 
in spite of intense investigation. Professor Zander and others uphold Schie- 
MENz' \4ews, according to which the nutriment proceeds from the glands of 
the' head and thorax of the young nurse-bees. Dr. KustenmacheR shares 
LEXJCKHARO^-ScHONFEnD's opinion, namely that the chyle stomach produces 
the bee pap. The latter considers the chyle stomach as the seat of the 
production of propolis. 

It is satisfactory to note that of late years eminent zoological scien- 
tists have turned their attention to investigations on bees, and one may hope 
that before long many obscure points will be cleared up. 

Practical beekeeping in Germany has, during the last ten years, un- 
dergone far-reaching changes. The most striking is the change from the 
fixed (basket) or skep hives to the movable bar frame hive and in the lat- 
ter from the system of hives having the opening behind to that with the 
opening above. Quite recently horizontal hives have taken the place 
of vertical ones, and lastly, large hives are used instead of small ones. 

The completely changed conditions of the honey-bearing flowers, which 
have converted the districts in which formerly the honey was gathered late 
* into early yielding districts, have led to fixed hives falling more and more 
into disuse and being now almost limited to the heaths. In East 
Prussia, where formerl}^ only basket hives (Kanitz hive) were common, the 
so-called mixed system prevails, that is the Kanitz basket hive is used 
as brood hive and for winter quarters, while a large lift with movable bar 
frames is placed on it for the honey. In this way it is possible to obtain centri- 
fugated honey without destroying the combs. Nevertheless, the new 
bar frame hives are continually spreading in East Prussia. 

In 18S0, at the meeting at Cologne, uniform dimensions for the bar frame 
hives, which are still frequently called Dzierzon or Berlepsch hives, were fixed 
upon, the so-called German-Austrian standard (8.79 in. ^wide by 7:29 in. 
high for half frames and 14.58 in. high for whole frames). It soon ap- 
peared that these dimensions were not favourable to the development 
of the colonies. The early collection of the honey demanded a numerous 
population already in May and June, to be able to utilize completety the 
season which was often very short . This was not, however, possible with 
the standard hive, except with much trouble and difficulty, by enlarging 
the brooding space and similar measures. 

At the same time as the insufficiency of the standard measures was 
recognized, the discovery was made of the Iay?s which govern the making 
of wax and of the brood cells, which was to prove of the greatest importance 
in the construction of hives (i). With the demand for more space for the 
development of the colony w^ added the one due to a better knowledge of 

: ’ (i) See: Gnmd;icseiz der Brul-und Volhsmiiwick^lung des Biens, sixtii edition; Berlin^, 

"Bniz PXenningstorf!. 
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the nature of a colony, naiiiety for Space corresponding to the population. 
Thus scientific dimensions were introdttced into Germany during the 
last twenty years and the}^ have given satisfaction throiigiioiit the country. 
They are the following: 15.75 by 9.84 inches or 155 square inches for the 
comb without the w'ooden frame, and nine such combs afford the colony a 
sufficient brooding space. These dimensions, wherever the}?" have been ap- 
plied with understanding, have given the best results, and it seems that 
their substitution for all the others will be onty a question of time. It is 
hardly to be expected that these will ever be replaced b^^ other dimensions, 
as with them the habitation of the colony is made according to its require- 
ments. The colony itself ought to change before other dimensions could 
be considered suitable. 

This systematic brood comb has been adopted in many systems of 
hives which formerly used the standard dimensions, as for instance theBer- 
lepscii, the four-storied Ifiedloit, the Alberti, the German-Ainerican and 
other hives. Ivlost modern hives are built according to these dimensions. 

On the introduction of this modern system the influence of America 
was felt. Almost all the American forms of hives prefer the isolated posi- 
sitioii of the colonies in the open under a separate protecting roof, which 
naturally suggested the idea of handling the colony from above. This 
method at first seemed strange' and unusual to German beekeepers, who 
mostly kept their colonies in bee houses and handled them from the back 
of the hive. The handling from above and the new dimensions encoun- 
tered many difficulties, and had to struggle with much prejudice, but 
with time all hostility has been overcome. When, during the last five years, 
the horizontal hives became the fashion in Germany, the handling from 
above, which a short time preffiotisty was held to be impossible, began to be 
considered quite natural. 

When the systematic ‘dimensions were introduced the vertical 
hives w’-ete preferred, that is those with high frames. Bbr countries 
without late honey these hives are even now the best form, as 
they oblige the colony to provide first of all the necessary store of 
food for the winter and to deposit it overhead, before bringing The 
beekeeper’s share into the lifts. These hives, by their special build, pre^'^ent 
the pernicious practice of feeding with sugar and causing the degeneration 
of the bees. 

Certain conditions of the honey crop (fir and heather honey, etc.) ren- 
der it necessary to remove' all the honey from the bod}^ box or to collect 
as comb-honey all that which cannot be removed by centrifugation. This 
is not eas3^ the vertical hive ; consequently, by the side of the verti- 
cal hives, have been introduced the horizontal ones, in which the modern 
brood comb is simply laid on its side without altering its dimensions. It is 
adffisable to build the horizontal hives with the frames at right angles to the 
side wdiich bears the alighting board and entrance. 

The horizontal hive induces the bees, without any effort on the part 
of the keeper, to deposit all the honey theycollect in the lifts, whence it can 
be easily collected . This can cause the body l^ox to be completely freed from 
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honey when the booty is not heavy and sometimes in very poor years it 
can even endanger the existence of the colony. 

The more unfavourable the conditions of the supply of honey-bearing 
flowers, the greater must be the care bestowed on the bees in order to get 
satisfactory returns from them. We cannot enter more fully into the sub- 
ject, which, besides, is treated in every modem work on beekeeping. 

An unforeseen difficulty in the way of adapting beekeeping to the 
changed conditions in the supply of honey-bearing flowers arose by the 
introduction made some decades ago of foreign breeds of bees, which hy- 
bridized the native bees that were well adapted to their environment, 
and in most cases spoiled them. It became necessary to breed, by selection, 
a bee suitable to present conditions. This was no easy task, as it is not pos- 
sible to select a particular male (drone) for the mating. The impulse to 
the scientific breeding of queens, from both the theoretical and practical 
points of view, came from America. Von Stacheehausen worked out 
several sure methods and introduced them into Germany by his book : Der 
Bien und seine ZuchL The Swiss also, under the leadership of Dr. Kramer 
of Zurich, have devoted much care to the breeding of queens, which at 
present awakens much interest in Germany and is practised with success. 

The recent investigations into the laws of heredity have yielded new 
principles and methods in the selection of breeding stock and of breed- 
ing, so that at present methods founded on scientific bases can be employed 
to obtain, by means of selection, the desired qualities. 

In conclusion, the following are some statistics concerning bees and 
honey. On December the total number of beehives in the German 

Empire was 2 619 891, the highest on record. East Prussia, Wurttemberg 
and Baden have had the greatest increases. The importation of wax 
amounted to 2952 tons, worth £409 500, the exports to i 430 tons, 
worth £210 500. Duty was paid in 1912 on £129 360 worth of honey. 

German beekeepers attempted in 1913 to unite aU their associations 
into one in order to defend their interests vigourously, but they have not 
yet succeeded in the proposed unification. 
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GENERAL INFORMATION. 

489 - file Agrienitural Coiditions of Albania. — Sedlmayr, e. c. in Wim4f ima^ 
iDiffschaftUche Zeiiang, Year 64, No. 31*32, pp. 279-2S0. Vienna, April 23, 191^. 

leaving out of consideration the mountain pastures, whose area 
is difficult to estimate, the area of the land available for agriculture in 
Albania is between 500 000 and 600 000 acres. The most extensive estates 
are situated in the large plains along the sea, while the best soils are in 
the mountain valleys of the large rivers. 

The greatest landowner is the State, and the large estates of which 
it disposes are partly absolute State property and partly « mewkuf » and 
« vacuf », i. e. ecclesiastical property. Tbe large private estates are in 
the hands of about five great families, each of which possesses from 100 000 
to 150 000 acres of land. Medium-sized estates of about 500 to 1000 acres 
in extent are fairly common all over the country, while peasants’ farms 
of about 25 acres are rare in the plains, but prevalent m the mountains. 

The large estates, both State-owned and private, and many of the 
medium-sized estates are worked on the share system. The size of the farms 
(« ischiftlik ») depends upon the number of members in the farmer's family 
and upon the quantity of live stock he possesses. One-tenth of the grain 
crop (« dim ')) goes to the State; of the remaining nine-tenths, one-third 
goes to the landowner, and the rest or six-tenths to the farmer. In southern 
and central Albania large tracts of country lie fallow or are merely grazed, 
owing to the scarcity of farmers ; at present barely 20 per cent, of the 
whole cultivable area is being farmed. 

iigriculture is still in its infancy, the only implements used for tilling 
the soil being a primitive wooden swing-plough and a harrow formed of 
a bundle of thorns. Only quite recently some of the very largest farms in 
the north have ' provided themselves with modern ploughs, hay balers 
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and a few other inplements. Regular rotations are unknown. The most 
common crop is maize grown continuously, while small areas are put to 
wheat, rye, barley and oats. In some places tobacco, fiax, hemp and cotton 
are to be seen, and to the south of Skiimbi also rice fields. The agricultural 
produce is chiefly devoted to the needs of the local population, for means 
of transport are not only insufficient, but also unsafe. 

Live stock is rather more important than the raising of crops, but 
is also conducted on extensive lines. Stabling is almost unknown, the 
animals being kept on the open pastures until they are ready for the market. 
The horned cattle are represented by the so-called Illyrian breed, small 
animals rarely attaining a height of 3ft. 6in., yellowish brown, yellow 
or gray brown in colour and generally tmiform ; the buffaloes often met 
with in the plains are more strongly built, laiger and better developed. 
The native horse is small, hardy and very thrifty and is very suitable as 
a saddle and pack horse. Asses and mules, especially in the south, are not 
rare. In the mountains, sheep prevail,, especially in the form of a kind of 
Zackel sheep which supplies the peasants with meat, wool and skins, as 
well as milk. Goats are kept ; throughout the country, but especially 
in the mountains, they are a fine, well-developed breed. Very fine poultry 
are also found in Albania, while in many localities bees are kept, but in a 
most primitive fashion. 

Oil and wine making are important branches of agriculture, while 
amongst fruits quinces and pomegranates thrive very well, besides plums, 
apples and pears, and in the north walnuts are abundant. 

The grazing lands are extensive tracts often covered with bracken or 
scrub, or almost desert like with scanty herbage growing among the stones. 
At other times they are arable land allowed to fall back into pasture. Mead- 
ows are rare and only attain any importance in the north. Grass leys 
are quite unknown. 

Forestry has been still more neglected than agriculture and live 
stock, and extensive tracts of forest have been spoilt or completely destroyed 
by injudicious management. It is only in out-of-the-way valleys in the high 
mountains that valuable forests still exist. 

In conclusion, the writer points out that agriculture may flourish 
and develop in Albania provided that the numerous rivers of the country 
be utilized systematically for irrigating the extensive plains and for 
the production of electric power, and that the means of communication 
be improved, the conditions of ownership settled, and the working classes 
•educated. 

490 - Agrieulture in the Argentine Re public. — hers«bs, a., with the assistance of 
HotTMEiER'ScHOMBERG, H. — BeHchU ubef Landwirisohafi, published by Reicftsam$ 
dss Innern, pp, VIII -f- 311, 48 tables and 17 maps. Berlin, 1913. 

The writer discuses in the introductory chapters the geographical 
pc^tion, area, history, the orographic, geological and soil conditions, as 
wdl as the hydrography and climate of the Argentine Repubhc. He 
, .ie\rtews also the conditions of its native population and immigrants, and of 
the means of communication, and then proceeds to a description of the agri- 
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cultural conditions of the country, from which the following data are ex- 
tracted. 

' Agxiculttire in the Argentine is still very extensive in character and is 
especially characterized by a simple and ver}^- distinct division between the 
cultivation of the soil and animal husbandry. These two great divisions 
of agriculture exist side by'^side and each has its own sphere of action and 
its own means of accomplishing its work. 

Cultivation of the soil. — The owners of the iiiimeroiis large estates 
(*' estancieros devote themselves almost exclusively to the raising of 
livestock ; they cultivate the soil only temporarily and then only indirect- 
ly by means of colonists' families and only with the object of improving 
the food supply for the stock, i. e. of producing forage, especialty lucerne. 
The still unbroken areas to be t>ut to lucerne, or worn-out lucerne helds, 
are broken up by the colonists and cropped with wheat on the share sys- 
tem. With the last cereal crop, lucerne seed, provided by the estanciero, 
is sown and the colonist pulls down his primitive mud hut and moves on 
to another part of the estate to repeat the same process. The colonist's 
agreement with the landowner is usually made in one of the two forms : 

a inedias " and per tanto According to the former the owner generally 
takes half shares both in the outlay for certain items such as seed, reaping 
and threshing, and in the returns. According to the second system the 
tantero " bears all the farming expenses and pays a small percentage of the 
gross returns to the landowner for the use of the laud. 

One of the chief causes of the gieat spread of the share system in the 
Argentine is the shortage of labour and its high price. 

Besides this, the character of the seasons largely affects the demand 
for labour during the summer over the extensive agricultural tracts., 

The cultivation of the soil, as has already been mentioned, is only an 
accessory object, and has naturally undergone later and slower development 
than animal husbandry, which has been the prominent feature from the 
beginning. Only where medium and small holdings are more prevalent, as 
in the old colonists' centres of the chief provinces, especially in Saute Fe, 
is there unmistakable evidence of mixed farming. The cultivation of 
cereals on a large scale by individual owners or by contractors is not very 
frequent. 

Except during the earliest periods of development in the seventeenth 
and eighteenth centuries, when the Cuyo provinces of Mendoza, San J uan and 
San Luis provided not only Argentine and Chile but also Brazil with wheat 
flour, Argentine has untff recently been dependent on foreign countries 
for hex corn. It was only in the seventies of last century that the country 
developed from an importer of cereals into a cereal exporting country, and she 
has come to occupy one of the most prominent positions amongst such coun- 
tries in an astonishingly short space of time. 

The agricultural area of Argentine was i 432 620 acres in 1872 and had' 
become 50 306 693 acres in 1910; that is in barely 40 years it had increased 
more than thirty fold. While the area of the cultivated land in 1872 
was only 0.19 per cent, of the total area of the country it attained 6,82 per 
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cent, in 1910, and, notwithstanding the great progress achieved, this latter 
figure shows the great future possibilities of agricultural development in the 
country. Development has been especially rapid since 1895 . Between 1895 and 
1909 the cultivated land increased fourfold and the development has been 
most rapid in the central provinces of Buenos Aires, Entre Rios, Santa Fe and 
Cordoba, the cultivated area of which is much greater than that of all the 
other provinces and territories put together. 

The export of cereals is due to the unceasing spread of cultivation. At 
first imports rose with the rising exports and it was only in 1877 that the 
exports were shrpassed by the imports. 

Table I shows how the value of the exports of animal products 
were gradually exceeded by the products , of the soil, till, in 1908, the 
latter amounted to twice as much as the former. 


Table I, — Value of exports of plant and animal products from Argentine 
for the period 1896-1910. 


Years 

Plant products (i) 

£ 

Animal products 

£ 

1896 .... 

8 563 085 

14003 079 

1897 

4 632 955 

14 700 308 

1898 . 

8 475 799 

17 347 820 

1899 

12935379 

1 22439457 

1900 i 

15 341 406 

14 X45 990 

1901 

14 213 929 

17 995 976 

1902 

135340X2 

20 754 09a 

1903 

20 895 477 

21675704 

1904 ..... 

29 844 636 

20917973 

X905 

33 70^96 

28 001 177 

igoS . . 

31 299 088 

24 644 730 

1907 .......... 

32 577 008 

24 581 949 

1908 

47 980 018 

22 854 396 

1909 - 

45 761 815 - 

30 483 860 

1910 , . . , , ... . . 

39046835 

. 31964539 


(1) Exclusive of forest products. 


Agriculture in Argentina presents a a rich variety of cultivated plants, 
as may be seen from Table 11 , which shows the increased area of the Various 
crops since the begintung of the seventies of last century, a period which may 
be considered as the starting point of the r^ent agricultural deveiopmaat 
‘':fe'"the country. 
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Tabue II. — Increased acreage of vario'us crops, 1872-1909. 



Cultivated area in acres. 

Percentage 

! 

! 


1 


of increase 

Crops i 

1872 1 

1888 

1895 

1909 

in 

tbe period 
1893-1909 

Wheat 

f) 180627 

2 0x5 021 

5064951 

14 422 690 

-b 

185 

IVlaize , . . . 

322 304 

I 980 796 

3074 491 

7 425 625 

4 - 

X41 

Flax 

84 

? 

357112 

3 596919 

4 - 

276 

Oats 

— 

— 

? 

I 414 946 

4 

1 382 n 

Barley 

4233 

? 

134857 

148 293 

+ 

10 

Eticerne 

261 397 

963 747 

I 762 1 12 

II 630 259 

4 “ 

560 

Potatoes 

5834 

? 

52 100 

XI9 882 

+ 

130 

Pulse ! 

9254 

7 

51^01 

64 248 


25 

Wine i 

9019 

63 393 

82 680 

302 607 

•4 

266 

Sugarcane ! 

j 6 062 

52 046 

I5I 4II 

174 830 

4 - 

16 

Tobacco 

t 8 552' 

? 

39 031 

23 591 

4 

65 

Cotton 

1 998 

30 

? 

1 2 172 

4295 

4 

98 

Barthnuts 

1 5901 

1 33 298 

29 530 

— 

1-3 

Vegetables 

! — 

! ? 

^ 58 216 

93 901 

4 

61 

Trees in general 

— 

1 89 268 

504 656 

I 641 819 

4 

225 

Other ctiltivated plants .... 

70 406 

1 912 406 

120 093 

5 302 M 7 

4 

4 3^5 

Total cultivated area (3) , . . 

433 25^ 

0 

i>. 

0 

00 

CO 

CO 

0 

<M 

46 395 634 

+ 

284 


(1) Tlxis figure is too low, siuce the provinces of jBuenos Aires, Eutre Rios and Rioja, for wliioii 
no statistical data could be obtained, are not included. 

( 2 ) The acreage under oats was not ascertained in 1872 nor in 1888 and 1895. The calculation of 
the percentage of increase is based on an estimate made in 1896, according to which the area was 
95 4or acres. 

(3) These figures are taken from official returns. 


The class '' other cultivated plants consists almost entirely of 
grass leys, which in the year 1909 amounted to 5 154 008 acres. Here, 
also the increase has been very considerable since 1895. 

The great e:xtent of the Republic, embracing various climates, is the 
reason for the diversity’' of crops cultivated. Together with the common cereal 
and forage crops, vines and subtropical and tropical plants grow to perfec- 
tion. The rapid and extensive spread of wheat, the chief Argentine cereal, in 
comparison with that of subtropical and tropical plants, is due not only to 
favourable natural conditions, but also to the excellent position, as regards 
means of communication, of the principal wheat belt (Central Argentine). 
I'he same is true within certain limits of maize and lucerne. In 1909 
these three plants occupied more than two-thirds of the whole cultivated 
area of the cotintr}". 
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On the othei hand the chief territory in which tropical and subtrop- 
ical crops, such as cotton, tobacco and coffee, are raised, namely Northern 
Argentine, lies at a greater distance from the European market and is far 
less well provided with means of coimnunication than the coastal zone. With 
the present opening up of the large northern belt, however, the cultivation 
of tropical and subtropical crops is sure to increase rapidly, as the natural 
conditions are decidedly favourable. 

^ Sugarcane is very important in the Argentine. The economic organ- 
isation of the pro\dnce of Tucuinan, which is the chief centre of its cultiva- 
tion, is based upon it. Jujuy and Chaco come next in order of importance, 
and, at a distance, Santa F6, Corrientes, Santiago del Estero, Salta and For- 
mosa. Vine growing is also important ; whilst in 1873 the total acreage 
nnder vines was only 9016 acres, in 1888 it was 63 360 acres, in 1895, 80680, 
and in 1909, 302 509 acres. Between 1895 and 1909 the area under vines 
almost quadrupled itself. More than three-quarters of this area is situated in 
the provinces of Mendoza and San Juan, the former with 119848 acres, 
and the latter with 119 680 acres. 

Live stock in general. — Table III shows the developement of live stock 
in the Argentine between 1888 and 1908. 


Tabuk III. — Head of live stock 1888-1908. 



Year 

Percentage of 
increase or decrease 

1 ■ 


. ' 1888 

1 

1908 

x 8 g 8 -i 895 

! 

, 1895-1908 j 

X888-X908 

Horses 

4 262 917 

4 445 859 

7 531 376 

4-29 

69.40 

76.67 

Mules and asses 

430 940 

483369 

750 125 

12.17 

55-19 

74.07 

Cattle 

21 963 930 

21 701 526 

29 1 16 625 

— I.I9 

34-16 

32-57 

Sheep 

66 701 097 

74 379 562 

67211754 

II.51 

— 9-64 

0.77 

figs 

403 203 ! 

652 766 

1403591 

61.15 

115.02 

248.11 

Goats 

1 969 765 

2 748 860 

3 945 086 

39.04 

43.52 

-100.28 


The province of Buenos Aires, by far the largest of all, possesses more 
than one-third of all the cattle, one-third of the horses and upwards of one- 
half the stock of sheep and pigs of the whole Republic. On the other hand 
it is the last but one of all the provinces with regard to its stock of mules 
and asses and the last of all for goats. As for the value, of the live stock, 
the province of Buenos Aires owns more than half the total. It is followed 
by the provinces of vSanta-Fe, Entre Rios, Corrientes and Cordoba. Among 
the territories La Pampa occupies the foremost position. 

The livestock at present existing in the Argentine Republic has been 
greatly improved by the introduction of European bipod. The number and 
value of animals impoited for breeding purposes betwem the years 1880 and 
1907 (i) is shown in Tables IV and V. 

’ ,(i) Unfortunately no reliable official statisticaV data as to the imports of breeffing 

stock before 1880 are available. 
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Table iv. — Nimibev of live stock .imported into the Argentine Re-ptiMic 

between* iSSo and 1907. 


Exporting country 

Cattle 

Horses 

Asses 

Slieep 

Pigs 

Goats 

England 

14477 

3 102 

352 

65 947 

I 945 

— 

France 

5S3 

I 5S0 

II2 

I 1S4 

3 

4 

Germany 

153 

120 


3327 

12 


Belgium ..... 

325 

156 

— 

209 

56 

— 

Holland 

50 

26 

— 

10 

14 

— 

Spain . - 

42 ' 

1 84 

S39 ^ 

I2S 

4 

4 

Ital}’ 1 

62 

79 

57 : 

56 

6 

2 

United States . . . 

169 

28 

1 9 ' 

504 

161 

— 

Australia : 




i 

125 

__ 

— 

Various 

10 

II 

— 

33 

5 



15 S71 

! 5 

1 369 

71523 

2 206 

I 10 


Table V. — Vahw of live stock imported into the Argentine Republic 
between 1880 and 1907. 



Total value 

Average value per 
head 


£ 

£ i-' a 

Cattle. . . 

796 330 

50 4 0 

Horses 

344 640 

66 9 4 

Asses 

32 821 

25 19 5 

Sheep 

715 079 

10 0 0 

Kgs 

19 617 

8 17 5 


The total value of the animals imported into Argentina between 1S80 
and 1907 amounts to. upwards of £i 900 000, the greater part of this sum 
going to England as the chief purveyor of the best live stock. 

Horse breeding, — For centuries breeding was left almost entirely to 
nature without any human interference. Natural selection produced the 
native Criollo horse, which was extraordinarily hardy and resistant. In 
the second half of the nineteenth century this primitive system of horse- 
breeding underwent a great and unfavourable change owing to the 
enclosure of pastures with the formation of “ bretes or corrals, to the 
ruthless decimation of the herds of horses for their hides and to the 
slaughter of thousands of the best and heaviest horses for the numer- 
ous tallow factories. On the other hand the importation of the best Eu- 
ropean breeds, which commenced in the second half of the nineteenth cent- 
ury and increased rapidly, had a lasting effect and considerably modified; 
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the Criollo horse. Vast tracts of country are now stocked no longer by pure 
Criollos, but by heterogeneous crossbreds, compared with which the number 
of pure-breds raised on the most up-to-date estancias is relatively small. 

Thoroughbreds are the only type of light horse which has acquired 
a real importance in the Argentine Republic, owing to the passionate inter- 
est taken by the population in horse racing. No other country has invested 
such considerable sums in Thoroughbreds in so short a time. Amongst the 
other breeds of light horses introduced into the country, Hackneys undoubt- 
edly take the lead. They are bred now with the greatest care in a num- 
ber of the best estancias. From a purely zootechnical point of view their 
acclimatisation has been one of the most successful in the Argentine ; ne- 
vertheless their popularity has never spread , and their distribution today is 
purely localised and confined to the neighbonrghood of the great metropo- 
lis, Buenos Aires. The other types of light English horses, Yorkshire and 
Cleveland, have not acquired any special importance in the Argentine. 
The Anglo-Normans, which have been imported of late years in fairly 
large numbers, deserve to be mentioned, as they seem to be steadily gain- 
ing favour. Other types of light horses have also been imported, such as 
Hunters, Morgans, Russian and American trotters, Arabs, and, among Ger- 
man breeds, Trakehners, Oldenburgers, Holsteiners, and East Friesians, 
but without great success up to the present, owing in part to the fact that 
the experiments are very recent. 

. Among heavy draught horses, Clydesdales and Shires, the former espe- 
cially, have long been most popular, but of late Percherons have become 
serious rivals and have gained much ground in a surprisingly short time 
owing to* their general usefulness and to the good results they have given 
when crossed with the native breed. Of late years too the English Suffolk 
Punch has been tried, not without success, and quite * recently the 
Boulonnais, French brother of the Percheron, has been introduced and 
promises to become popular. The Belgian breed has only been tried 
to a limited extent, but has so far given satisfaction and it appears 
d^tihed to play an increasingly important part in the agriculture of 
the Argentine. 

Cattle, — Of all the branches of animal husbandry none has taken 
the same advantage of the astonishing economic development of the country 
cattle rearing. The second half of the nineteenth century with its exten- 
sive imports of the best European breeds and gradual elimination of the 
Criollo strain represents a period of the great transformation in the 
/ i^gentine cattle. In the case of cattle also, England is the great purveyor 
^ the part played by other countries being insignificant. 

' *The supremacy of England as a source of supplies is ensured by the special 
Argentine National Eaw, No. 4155, completed by some decrees, especially 
those of January ,9 and 3:6,, X903, which forbid the importation of cattle, 
she^ and goats from any Etnopean country. 

Of all breeds the Shpjrlhom, or, as it is generally known in theJArgeuT 
; the Durham is the most widely spread: It is especially stdtable for 
: with the native Criollo cattle and is considered now as the impro- 
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¥er pat excellence of the Argentine cattle. The next in favour, but making 
a bad second, is the Hereford, which, in spite of great exertions on the part 
of its partisans, is in no great demand. 

The third English beef type is the Aberdeen Angus, representatives of 
which are not very numerous and mostly met with in the south-western 
district. Perhaps this breed will spread more when the herds of the comi- 
txj are further improved so that it has a chance of revealing its great 
quality of producing valuable beef animals when crossed with other pure 
breeds, 

No other breed has hitherto acquired any importance in the Argentine, 
neither the small English beef types nor milch cattle, the latter probably on 
account of the edict prohibiting the importation of cattle mentioned above. 
Among the best known milk breeds, Flemish and black and white Eowlaud 
cattle have been in the countr3" for the last twenty 3mars; Jerseys and Ayr- 
shires have not become very popular owitig to their lack of size and weight. 
The beef -producing types are by far the most prevalent, and give the cattle 
of the country a character of great uniformity. Argentine, with its great estan- 
cias and its herds running into thousands of head, is eminently adapted 
to the production of fat beef on its immense pastures. 

Sheep. — Tbe importation of improved European sheep began in the 
first half of the nineteenth century. The first object being to obtain a finer 
wool, imports from Spain were gradually abandoned in favour of imports of 
improved sheep from Germany, because breeders in that country have from 
the beginning devoted themselves to the production of fine wool. In 
1836 and 1837 about 4 200 Saxon Elector andNegretti sheep were imported 
from Germany alone. At first the Electors were the most popular, but*, owing to 
the lack of development of the crossbreds, after 1838 preference was given to 
Negrettis, which are larger and produce more wool, German^:^ continuing to 
be the chief source of supplies. Rambouillet sheep made their first appear- 
ance in the country in 1845, but it was only in 1870 that France caught 
up and passed Germany as a source of supplies, without however attaining very 
high figures. Vermont sheep were also tried, but without much success. 
The repeated severe crises in the wool trade, and the enormous increase 
in the number of sheep led the estancieros to seek to make sheep 
farming more profitable by utilizing skins and tallow in the salacleros '' 
(salt meat factories) and “ grasieras {tallow factories). Consequently 
size and condition of the sheep became more important and the larger 
and heavier Rambouillet breed was preferred. Meanwhile the increasing 
exports of live animals and frozen meat, together with the fact 'that even the 
somewhat coarser wool of the crossbreds found a sale on the markets, led to 
a demand for sheep which produced good mutton. In this way English breeds 
gradually replaced the fine-woolled types of France and Germany, and im- 
ports of these breeds soon became considerable. While England had export- 
ed to Argentine only 625 sheep for breeding purposes between 1863 and 1880 
against 3269 from France and Germany in the next five years, 1881-85, 
the English sheep numbered 2759 against 1895 French and German. 
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Lincoln sheep were the favourites and were largely employed for cross- 
ing with Merinos, so that after a few years their crosses formed the bulk of 
the Argentine flocks ; they stocked the rich natural pastures in the province 
.of Buenos Aires, while the Merino sheep were driven into the dry lands 
of the Central Pampas and of the south. There are still some first class 
Merino farms in the province of Buenos Aires, but the mass of Merinos are 
now in the above districts. From the Central Pampas the Merinos have 
spread gradually southwards to the Rio Negro, Santa Cruz and Patagonia. 
The common Merinos thrive especially well in Patagonia, which has become 
an excellent sheep raising country of late years, but which can only L.t„en.pt 
to produce very high class wool on account of its great remoteness and 
consequent transport difficulties. 

Rpmney Marsh sheep are at present found only to a limited extent, 
but seem to have a future before them in the Argentine. New Leicesters, 
Cotswolds and Cheviots have also been imported, but have not attained any 
importance ; neither have the Down breeds made much progress, probably 
owing to the coarseness of their wool. 

Pigs. — Pig rearing is stiU in its infancy in the Argentine owing to the 
present conditions of land tenure and to the small and uncertain market* It 
is relatively more developed in the more densely populated agricultural 
districts, especially where much maize is grown. 

Goats. — Goats are not numerous in the Pampas, owing to the predomi- 
nance of sheep. They are more important in the mountainous parts of the 
Republic where they often represent a valuable source of iucome for the 
small farmer. Their most remunerative product is their skins, which com • 
mand good prices, especially the kid skins. 

Poultry. — Poultry keeping is also in a very undeveloped condition 
in the Argentine. 

In a special chapter the writer treats Of the work of the Sodedad 
Rural Argentina"' (the Central Agricultural Assodation of the Argentine) 
and of the International Agricultural Exhibition of 1910* A further chapter 
is devoted to the utilization of animal products in the Argentine {salting 
of meat, exportation of Kve animals and cold storage). . 

Vtilizition of animal products . — At present the production of cold stored 
and frozen meat are the most important methods of utilizing animal products. 

In 1882 Drabble Bros, erected the first cold storage plant in the Argen- 
and were soon followed by Saudnena and .Son. At first only mutton 

treated, beef coming later. Exports began in 1883 with the limited 
Igure of 17165 head ; in 1885 the number was 108 823, in 1886, 434 699 
and three years later it was upwards of a million. Since then the industry 
has developed rapidly, having been much assisted by the State. 

At present the cold storage industry in the Argentine employs upwards 
of 7000 hands, and its working capital amounts to about £ 10 000 000. While 
in 1887 the value of the salted meat was 48 per cent, of that of the total 
;:-,^u^rity of animal produce exported, twenty-three years later it sank to 
S^lhan 2.5 per cent. On the other hand cold-stored beef, which was ninth 
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on the list in point of importance in 1887, now occupies the first place. In 
the place of jerked beef (lasajo) more valuable products have appeared and 
the total value of exports has risen uninterruptedly and sometimes with 
great rapidity. 

The price of refrigerated and frozen meat delivered on board at Buenos 


Aires is as follows : 

Price per lb. 

Frozai beef 3.83 d 

Refrigerated beef 3.37» 

Frozen mutton 3.79 

Freight to I^ndon and Liverpool ; 

Frozen meat 0,37 » 

Refrigerated. 0.51 » 


Dairying. — The total number of dairying firms in the Argentine has 
risen from 324 in 1903 to 896 in 1909, but the whole industry is still in its 
early stages. Really intensive dairying does not yet exist and cannot exist, 
the large open grazing tracts and the lack of suitable labour as well as the 
thill population making the country in its present condition unsuitable 
for the development of the industry. 

The milch cows are mostly crossbred Shorthorns and are milked in 
a rather primitive fashion, often only once a day, in the morning after 
they have suckled their calf. The yield of milk is low, at most 1.54 to 
1.76 gallons during the first period of lactation and 0.44 to 0.66 gals, per 
day on an average. Breeding for milk is as yet scarcely known in Ar- 
gentine, and would be hardly justifiable at present. 

Of late the Government has seemed disposed to pay more attention 
to the question of dairying, and the recently founded Oficina de Industria 
Lechera y Refrigeracion/’ which forms part of the Ministry of Agriculture, 
is beginning to show much activity. On its initiative the first milk control 
association has been instituted at Germania (‘\Sociedad de Contralor de 
la Rroduccion lechera de Germania with help from the River Plate Dairy 
Company (a large company of English and Argentine capitalists), which 
possesses in the provinces of Buenos Aires, Santa Ee, Cordoba and Entre 
Rios 45 creameries driven by steam and a capital of 500 000 -pesos gold 
(£ 102 940). It makes butter, cream, and casein, and raises pigs in the butter 
factories (mantequerias) of Buenos Aires, Rosario, Santa Fe and Basa- 
vilbaso (Entre Rios). 

A concluding chapter* contains a description of typical farms and 
an extensive bibliographical review is given in the form of an appendix, 

491 “ Agrieiiiteral Shows. 

Belgium. 

1914. Oct. 24-26. lyOUYain.— Second Fitemational Poultry Show, organized b7 tlie “Aviciil- 
teuxs de Eouvain 
France. 

1914. Oct. 1-4. Angoul§me. — Genera! show of horticultural products and of the arts and 
industries depending on horticulture, organized by the “Soci6t6 d'Horliculture 
de Viticulture de la Charente ”, M. I/otte, 98 rue de Bassau, Angoul^me. 
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Dec. {2nd iialf). Pari<^. — Twenty-fifth Poultry Show of the Soci6te nationale d’A’V’i- 
culture de France 

Germany. 

1915 . (Summer). Breslau. — Annual show of the German Agricultuial Society (Deutsche I#aud- 
wirtschaf ts-Geselischaf t ) . 

Mflr eh 19-21. Magdeburg. — Third fat stock show; will inc'ude also rabbits, agricul- 
tural machines, butcher’s tools and foodstufts. 

Hungary. 

19 li. September. Budapest. — Show of agricultural machines, organized by the “ Koztdek ” 
Agricultural Society ol Budapest. 

Norway. 

1914 . Sept- 20-38, Chr'stiauia. — Exhibition of agriculture, mechanical cultivation and do- 
mestic economy, held during the Norwegian Centenary Exhibition (May 15-Oct. 15). 

Russia. 

1914 . Sept, i8-Oct. 4 Roslov-on-the-Don. — Agricultural and indublrial ^how, oiganized by 
the Imperial Agiicultural Society of the Don-Kuban-Terck. 

Spain. 

1914 . July-October. Tortosa. — International Exhibition of J^culture, Viticultme and Hy- 
giene. 

492 - Agricultuial Congresses. 

France. 

1914 . Nov. 3-6 (probable date). Melim (Seine-et-Mame). — Nineteenth Annual Congress of 
Chrysaiithemists, held by the “ Soci^t^ fran^aise dcs Chrysanth^mistes ”. At the 
same time the “Soci^l^ d ’Horticulture de Seine-et-Marne will organize a show^ ot 
all horticultural products. 

Dec. 4-5. Paris. — First National Congress on Agricultural Eabour, organized by the 
“ Society nationale de protection de la maiu-d’oeuwe agricole. ” There will be six 
sections : i) legislation on rural w'ages and insurance. 3) Popular agricultural instruc- 
tion. 3) Credit on properly, housing, hygiene. 4) labour exchanges, s) Minor agricul- 
tural industries. 6 ) Metayage and various lease contracts. 

Italy. 

1914 . August (aid), Genova. — International congress on the wine trade, held by the local 
committee, in agreement with the presidency of the International Committee on the 
Wine Trade (Paris). There will be two long excursions, one to the veimouth 
districts and the other to Mai'saia. 


CROPS AND CUnXIVATION. 

493 - OetenainatioB ol Alt Temperatures. — nsiLHiNN, o. in BmM nher dte Ts 

tighHt des Kottiglkh Prms&ischen Meteofokgischen Instiiuis im Jahre 1913, pp. 46-51. 
Berlin, 19x4. 

Two aspiration thermometers (Aspirationsthermometer) were set 
tip 1.5 metres (5ft.) apart in a meadow belonging to the Meteorological 
Observatory at Potsdam. One was one metre {3 ft. 3 in.) from the surface 
of the grass, which was kept dosely mown, and the other was two metr^ 
(6 ft. 6 in.). Readings were taken by means of a tdescope every second, 
usually for periods of ten minutes. From the results obtained, the write 
the following condusions : 




3 
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1. On days of active radiation, the temperature of the air at midday may 
vary from iP to 1.5^ C, (i.S^ to 2.7° F.) per minute at a distance of one and 
two metres from the surface of the soil. Changes of 0.4^ or 0.5® C. (0.7^ 
or 0.9^ F.) in 10 to 15 seconds are not infrequent. 

2. Variations of temperature during the hours of strongest sunshine 
{i, e. 7 a.m. to x p.m.) are greater at one metre from the surface of the 
ground than at two metres. 

3. Usually during those hours, the temperature is higher at one metre 
than at two metres from the surface, but frequently this order is reversed, 
showing the presence of both ascending and descending currents of air. 

4. In the early part of even hot days in summer (7 a.m. to 9 a.m.) 
large variations are rare, and during the colder months of the year the 
thermometer hardly varies o.o5<^ C. in several minutes. 

It follows from the above conclusions that a single reading on days 
when radiation is very active is likely to give erroneous results and should 
be replaced by the mean of a large number of readings taken at frequent in- 
tervals. On the other hand one single reading will be sufficient on cloudy 
or windy days. Further, two metres is a better height at which to place 
thermometers than one metre, as violent fluctuations of temperature, due to 
radiation and reflexion from the sofl are less noticeable at two metres than 
at one. It would appear, therefore, that the English practice of placing 
thermometers at 4 feet from the surface of the ground would not give such 
good results as that observed in other countries of placing them at 6ft. 6 in. 

494 - Chemical Composition 0! Bain In South Africa. — juritz, c.f. in The South 

African Journal of Science^ Voi. X, No. 7, pp. 170- 193, Capetown, 3 Vl!arcli 1914. 

These determinations of the chemical composition of rain in South 
Africa were begun in 1910 as part of the scheme for the examination of 


Tab^e I. 


locality 

Period 

Total 

rainfall 

in 

inches 

Pounds per acre 

Nitrogen 

Chlorine 

1 ad ammonia 

as nitrates 

total 

Orahamstown . 

Aug.ioi i to July 1912 

26.59 

X.030 

0.726 

1-756 

23-38(1) 


Dec. » to Nov. » j 

22.14 

0,858 

0-735 

1*593 

23.63 (2) 

Kokstad . . 

Jan. X 91 2 to Dec. s 

26.54 

I.I18 

0.670 

1.788(3) 

— 

Bloemfontein . 

Sep. 1910 to Aug. 191 1 

27.82 

3.658 

1.620 

5.278 

6.72 


Sep. 191X to Aug.1912 

15-49 

4.870 

1.363 

6.233 

2.31 (4) 

Durban, . , r 

Jan. » to Dec. 19 1 1 

42*34 

3-651 

1.234 

4.885 

61.16(5) 

• ' ' 

Jan. 1912 to Dec. 1912 

31.07 

! 3*906 

1.249 

5.155 

70.40 

Cedara .... 

» » » » » 

^ 26.68 

4.710 

0.865 

5.575 

16.17 (6) 


(x) Not mcludiug Ang. and Dec. 1911, and May 1912. — (2) Not including Dec. 1911, 
and May and Aug. 1912. — (3) Excluding 0.25 indi of rain during Sept. 1912. — (4) Not 
including March 1912. — (5) Excluding 0.2 inch of rain during June 191 x. — (6) ExclU” 
ding 0.1 inch of rain during June 1912. ; 
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rainfall in all parts of the world initiated by Dr. MmnER. The deter- 
minations were carried out at 8 stations, adopting uniform methods of 
collecting and analysing the rainwater. Precautions were taken to prevent 
contamination by dust and by the excreta of birds. 

The results obtained are summarised in the tables (I and II) : 


Tab^is II. — Comparison of nitrogen content of summer and winter rains. 


I4>cality 

■ ' 

Peiiod 

1 Nitrogen in pounds per acre 

Summer; Sep, to Feb. 

I Winter; Match, to Aug. 

as am- 
monia 

as 

nitrates 

total 

as am- 
xaonia 

I 

as 

nitrates 

total 

Grahamstown . 

Sep. 1911 to Aug. 1912 

0.592 

0.465 

1-057 

0.448 

0.264 

0.7I2 

Bloemfontein , 

» 1910 to » 1911 

1.425 

0.907 

2.332 

2.233 

0.713 

2.946 

» 

» igjito » 1912 

3*244 

1.077 

4.321 

1.626 

0.286 

I.912 

Durban. * . 

» » » )) » 

2.739 

0.780 

3-519 

1.796 

0.295 

2.091 


.Table II shows an increase of nitric nitrogen during the summer 
months. During 1910-11 considerably more nitrogen was brought down as 
ammonia at Bloemfontein in ^ter than in summer, but during the 
following year this irregularity disappeared. 

495 - The Red CWy Soi! of Porto Rieoi (i) — Oile, p. and aoeton,c. n. — gpu 

Porto Rico Agricultural Experiment Station^ PiulleSm 'E^o, 14 , pp. 1 - 24 . Washington, CHEHisraY 
March 1914 , and 

The red clay is one of the most widely distributed types of soil in the “^crobioi:^ 
island of Porto Kco. It is a fairly heavy day resting on an impervious sub- 
soil, and contains a high percentage of iron and aluminium but no carbon- 
ates, being almost invariably add and defident in organic matter. Usually , 

Ij^ponds to manuring and more espedally to applications of lime, but 
areas, which have been continuously under sugarcane, are in a 
condition and respond ndther to manuring nor to liming. The 
rea^ for this condition is unknown, and the results of analyses of the 
orgadc matter of these soils carried out by the U. S. Department of 
• Agriculture fafled to account for the observed facts. 


49^- Methods In Soil ^eteriology, VII: Ammonifleation and Nitrlfieatioh id 
- Soil and Solution* riOHios, F. and green, H. H. (raboratonum f&r B^te- 
riologie am naad-rt^irtsc^ftlichen Institut det tfelvcrsitdt I,eji>2ig) in QenifidhMt fur 


Bakteriologie etc., II Aht.^ Vedi 40, No, 19J21, pp. 4.S7-479. (Aitide writtaa in English). 

' Jdia,, April 4i I93:4*'’' 

‘ ; In a series of ammonification trids theihfluence of aeration on the pro-- 
. was investigated by Using different depfe of H(jmd mediumj to 
meal being the basis of the nitrogen supply. It was found that this factor 

3 


‘ than was expected, and that the low ammonification 


See No. loo, B. Feb. 1914. 
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of snbstaGces in deep layers, sncli as has been previously noted, could 
only be due in part to the anaerobic conditions prevailing. In a second set 
of trials, the decomposing material was not only placed in a liquid medium 
but also distributed over various solid media, such as soil, sand, glass sand, 
glass wool, and this factor of distribution appeared to be of considerable 
importance, as ammonihcation was always more active when solid media 
were employed than it was in a hquid medium. 

Nitrihcation trials showed that the activity of this process in liquid 
media decreases as the depth of the medium increases, and when the solution 
was spread out in a film 2 mm. thick, the results were similar to those 
obtained when soil was used as medium. The concentration of the 
ammonia in the liquid medium appeared an important factor, equal 
amounts of nitrate being formed with o.i per cent, ammonium sulphate 
and O.I and 0.3 per cent, magnesium ammonium phosphate (MgNH4p04) 
but the amount being reduced when 0.2 per cent, ammonium sulphate 
was used. The presence of basic magnesium carbonate proved distinctly 
inhibitive. 

497 - The Ahsence 0! Nitrate Formation in Cultures of Assotobaeter. — 
Kellerman, K. F. and Smith, N. R. (U. S, Department of Agriculture, Washington, 
D. C.) in Cenifalblatt fur BahteHolO'iic cic., 11 Abt., Vol. 40, No. 19/31, pp. 479-483, 
(Article written in English). Jena, April 4, 1914. 

Recently there has appeared a report (i) of observations upon certain 
cultures of species or varieties of Azotobacter recording the formation of 
nitrate, presumably resulting from the activity of the cultures under dis- 
cussion. Professor Jones supplied the writers with cultures of four strains 
which he considered to possess the ability of forming nitrate ; these were 
grown in Ashby's solution both with and without the addition of potassium 
nitrate, and at stated intervals careful examinations were made both for 
the presence of nitrate and for the gain in total nitrogen due to the fixation 
of atmospheric nitrogen. The results indicated clearly that while these 
strains were capable of fixing appreciable quantities of free nitrogen they 
were apparently unable to produce nitrates. 

498 - Tie Mechanism of Benitrileation. — hulmh, w. (Mauciiester University), 

in ]oufncd of the CheMicul Society^ Vols, CV and CVI, No. 617, pp, 633-633. lyOiiddu, 
Marcli 1914. ’ ' 

Four flasks of culture media were prepared, containing respectively : 

12 3 4 

Feptone . . 0.5 % Peptone . . 0.5 % Peptone . , 0.5 % Peptone . . 0.5 % 

Meat extract 0.5 % Meat extract 0.5 % Dextrose . . 0,5 % Dextrose . . 0.5 % 

Pot. nitrate . 0.5 % Pot. nitrate . 0.5 % 

and were inoculated with pure cultures of denitrifying organisms isolated 
from dried sewage filter deposit. The gases formed by the fermentation 


(i) Jones, D. H., A morphological and cultural study of some Azotobacter. Centmh 
Matt fur BaUefiolo^ie, II Abt. Vol. 38, pp. 14-25, 1913. ' 
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were collected, measured and analysed. After 20 days they had the fol- 
lowing composition : 


1 

. Flask 

cc. of gas 
formed 

j Hydrogen 

1 % 

Nitrogwi' ! 

% i 

Carbon dioxide 

% 

i Containing nitrate | 

; 39 

1 ^ 

i 

98.83' 

1 3*^7 

3 5 i 

. 36 

— 

i 98.59 


2 ) I 

f Containing no nitrate ' 

j 26 

70.14 

! — 

; 39.86 

4 5 < 

[ 53 

! ; 

73-17 


; 25-83 

1 


Flasks I and 3 were also shown to contain nitrite. 

From these results it would appear that reduction of nitrate is brought 
about by the action of nascent hydrogen, for though hydrogen is the chief 
constituent of the gas evolved from flasks 2 and 4, which contain no 
nitrate, in the presence of nitrate the gas of fermentation consists almost 
sblely of nitrogen. This conclusion was confirmed by another experiment 
in which the medium fermented contained a weaker solution of nitrate 
(o.i per cent,). So long as nitrite was present in the fermenting solution 
the gases formed consisted of nitrogen and carbon dioxide, but as soon as 
reduction was complete and nitrite could no longer be detected in the 
fermenting solution, then the gases formed consisted of hydrogen and 
carbon dioxide. 

In order to determine whether enzymes played any part in denitri- 
fication, sterile enzyme solutions were prepared from the four above culture 
media. The media were precipitated with alcohol and salt, and the preci- 
pitate was dried, redissolved, and filtered through a Cbamberland filter 
candle. A few cc. of these enzyme solutions were then added bo tubes 
containing 5 cc. of a i per cent, solution of potassium nitrate and incubated 
for 24 hours, after which thenitrate present was estimated quantitatively: 


Flask 

Mgm, of nitrogen, as xdtiite 

Nitrate so!, alone 

ISazyme sol. aloae 

Nitrate + enayme 
sol. 


, 'i 

0.005 , 

, ■ i 

1 

0.01, 

0.03 

3 •' > : • 

0.005 


0,02 

2' , 'c ... 

0.005 


0.01 

■ /-k 



' ,.o,oi . 


These results seem to show that deaifaificatioa of a m^hm Cjp- ; 
oitrates and peptone und^ anaerot^ ^nditiopa Tidids 
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whicli has the power of reducing a i per cent* solution of potassium nitrate* 
The reduction obtained with the enzyme solutions from flasks 2 and 4 was 
probably due to a purely chemical reduction of the nitrate by the organic 
matter present in the solution. 

Further enzyme solutions were prepared from a nitrate broth under- 
going denitrification : a) after the fermentation had progressed for four days 
and the culture medium contained a considerable quantity of nitrite, and 
6) when the fermentation was complete and all the nitrate and nitrite had 
been decomposed ; both were tested for enzyme action as before and the 
results showed that the denitrification of nitrate broth under semi-aerobic 
conditions involved the production of an enzyme as long nitrate or nitrite 
were present in the solution, but that the enzyme disappeared when the 
nitrate and nitrite had been decomposed. 

Finally, other enzyme solutions were prepared from culture media, some 
of which had been inoculated with denitrifying organisms while others had 
remained sterile, in order to determine whether the reducing product isol- 
ated from denitrifying solutions was really due to bacterial influence, or 
whether it would also be produced in a flask containing similar ingredients 
and treated in exactly the same way, but which all the while remained 
sterile. The enzyme solutions were tested as before and the results definitely 
showed that the reducing product was due entirely to bacterial action and 
was not a purely chemical product. 

499 - The Functions of the Mon-Bacterial Population of the ** Baeterla Bed/* 

— Crabtree, J, (Manchester Sewage Works, Wi thing ton) in Centmlblait fur Bakferi- 

olo^ie- AU. Ilf Vol. XE, No. 11/13, pp. 225-239. jena, March 2, 1914. 

Three experimental contact filter beds were prepared as follows : 
the socket ends of three earthenware sewer pipes, 2ft. bin. long by bin. 
in diarn,, were filled with concrete to form a bottom, and a hole was bored 
at the base of each to form an outlet* They were then filled with clinker, 
0*25 in* to 0.75 in. in size, and received the effluent from the settlement tank 
twice daily except Saturdays and Sundays when only one filling was given ; 
the contact lasted two hours each time. Of the three beds, A served as 
control, B was subjected repeatedly to partial sterilization by filling the 
tank with a saturated solution of toluene in water, and C was at first run as 
a duplicate of A but later was also toluened. The beds were occasionally, 
and the effluents constantly, subjected to analysis, chemically by the 
estimation of free ammonia and nitrates and by the oxygen absorption 
tet, and biologically by the plating out of bacteria on gelatine and by cotmt- 
ing protozoa by means of a plankton counting chamber. Further, a prelimi- 
nafy set of experiments showed that the bacterial content of the effluent 
varied with that of the bed medium and could therefore be used to indicate 
the bacterial condition of the latter without continual disturbance of the 
bed. 

During the first two months the beds all received the same treatment 
and the analyses showed that the three beds were similar in every respect. 
On the 67^^ day from the start B was toluened for the first time. ' The 
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effect of this on the effluent was first a drop, then a large increase in the 
number of bacteria growing on gelatine, and a decrease of the percentage 
purification. The bed, however, recovered comparatively quickly and was 
practically normal again at the end of a week. The treatment was repeated 
at intervals varying from 7 days to 3 weeks, always with the same results, 
the effluent from B never reaching the same degree of purification as that 
from A. After eight months, B produced for the first time an effluent better 
than A. This occurred 56 days after previous toluene treatment and from 
that time forward the superiority of B’s effluent was maintained in spite 
of repeated treatment with toluene. 

At the end of the 13^*^ month the protozoa in B were reduced to 760 
per cc. of the bed medium, while A contained 2240 per cc., but a series of 
bacterial counts carried out during the 12^ and 13^ months indicated that 
the number of bacteria in the effluent from B was only s%htly higher than 
the number in the effluent from A. It was therefore difficult to attribute the 
superiority of B over A to the increase of bacteria owing to the removal of 
the animal population. When, however, the capacities of the two beds were 
compared, a considerable difference was observed between A and B. While 
f|he drighial capacity of A had only been reduced 7.06 per cent by the 13^ 
"’month, that of B had been rMuced 15.7 per cent, and the difference of the 
striface deposit on the clinkers was evident to the naked eye, that of B being 
moister and more spongy, while that of A was more granular. But this 
very reduction in capacity and change in the character of the surface 
deposit, which may be ascribed to the removal of the animal forms, would 
improve the purity of the effluent by increasing the surface of the bed, 
and would consequently account for the superior results given by B over A. 

Buiing the 13^ month, C as well as B was toluened, and confirmed the 
results obtained with B at the start. In a last set of experiments, when the . 
tank effluent was replaced by a dilute peptone solution (1 part of albu- 
minoid ammonia per 100 000) in order to ^miUate the effect of the omtinual 
?(;;|ridition of extraneous organisms and colloid matter, the tolUened ted C 
J^Myred greater purification that the untreated bed A, while, at the same 
of A increased and that of C did not, oydng to its 
aiihiii population attacking and removing the solid deposit. 

Tl^ the animal population of a contact bed hdps to keep the latter 
' open and from this point of view is desirable, but outride this effect it Seems 
to have little influence bn the actual purification proC^s^ taking place. The 
; increas^ number of bacteria capable of growing on gelatine which were 
present in the be& after toluene treatment was not corrdated with a higher 
; degree of purificatmn, and the writer suggests that counts on nutrient get** 

; atine do not nece^anfly indicate the ntuhter of teJieria involved in tte 
phrifying processes, for growth on gdatine is .dii^y a putrefactive proc^, . 
j #hile pttifflcation is ch^y an oxidation proce^. In this connect^ 
the work of MiiLLER is nSeired to, where Jt is riioiro that ; v 

K reduce the number of bact^da capable qf 

affect those growing on to 

i drairt that protozoa prey only on bacteribt foragn to 
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B, typlmsiis, etc.) and leave the nonnal poptilation untouched. Applying this 
idea to the case of sewage, very suggestive results were obtained by plat- 
ing effluents simultaneously on gelatine and albumose agar, when the order 
of the counts obtained from beds A and B was reversed. The writer only 
puts forward this explanation tentatively, as the experimental evidence 
on which it is based is still very slight ; but according to it, the removal 
of protozoa would not only reduce the capacity of a bed but would also 
tend to decrease its power of purification by allowing the increase of the 
putrefactive organisms and a consequent decrease of the normal population, 
the better results obtained with B than with A after eight months being 
solely attributed to the increased surface of bed B. But in any case, the 
continual addition of sewage rich in all classes of bacteria must tend to 
keep the population fairly -=^table and tend to nullify any selective effect 
which the protozoa may possess. 

MANtTEES AND 500 - The lEMrlal falue of Phonolite (i); — Neumann, R. in FnhUnfs Land^ 
MANDsiNO wirtsckaplkhe ZciUmg, Year 63, Part 8, pp. 27S-:9i. Stuttgart, 1914. 

It has already been demonstrated by a number of pot and field experi- 
ments that phonolite possesses a certain manurial value, which, however, 
cannot be compared with that of the common potash manures, because 
of its insolubility, and the use of ground phonolite has therefore been 
deemed inadvisable owing to its high price and limited efficiency. 

In 1912 a new phonolite appeared on the market, the Vulkan-pho- 
noKth”, which was claimed to be more valuable than those previously 
known and to possess the property of fixing nitrogen. In spite of repeated 
warnings against it from competent quarters it succeeded in gaming a 
footing in several countri^. In order to give greater weight to its warnings, 
the Experimental Station of Hohenheim started a series of pot and field 
experiments with the new phonolite in the autumn of 1912. Theinves* 
tigations were planned : i) to compare the values of phonolite and kainit 
as potash manures by the addition of kainit on the one hand and of 
phonolite on the other to a fundamental manuring of basic slag and nitrate 
of soda; and 2) to ascertain the existence of the allied nitrogen-fixing 
property by comparing an unmanured soil with one treated with pho- 
nolite. The plants used were winter and spring barley and mangolds. The 
fertilizers used had the foUowing composition: 

' ' : ^ 

VulkMM-phmwlith : 

7.3 per cent, total potash (soluble in hydrofluoric acid). 

, '5.0 » » potash soluble in hot coaceutrated hydrochloric add. 

0.4 i » potash soluble in hot water, 

Kainit : 15.1 per cent K2O. 

Bmk slag: 16.3 per cent, dtrate soluble PgOg. 

NUMfi af soda : 1 5.3 per cent, N. 


(1} See also: No. 233, B. March 1913; No* 349, 'B. April Oct 1913, p. 1483: 

ori^nal article by Prof.'tESMBiiMANN: On the Possibility of Bepiadng" Stassfurt Potash 
Salts by Finely Ground Phonolite, I^ucite, etc. 
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The writer summarizes the restslts of his experiments and observations 
as follows: 

1. The affirmation that Vukaln-phonolith'' possesses the property 
of nitrogen fixation has not been confirmed by either the pot or the 
field ^periments. 

2. In the barley field the only effect of phonolite was to increase the 
yield of straw ; this increase, however, was greater when the same amount 
of potash was given under the form of kainit. 

3. In these same experiments kainit also gave a large increase in the 
yield of grain. 

4. With mangolds, phonolite produced a heavier crop of roots, but 
the increase was only apparent, for on examining the amount of dry matter 
in the crop it was found that there was no real increase. With an equal 
amount of potash given as potash salts the yield of dry matter was consider- 
ably higher. 

5. The experiments have failed to prove any superiority of Vulkan- 
phonolith over the other phonolite. 


501 - New Investigations with Magnesium. — miege, e. and comeain, n, in La vh 
; a%ncoU et mtaU^ Year III, No., 19, pp. 532-533. Paris, April ii, 1914. 

Applications of dolomite (having a lime - magnesia ratio of 1.5) were 
made as follows on plots 0.6 acre in area: 

Plot I. Raw dolomite at -the rate of per acre. 

Plots. — Roasted dolomite » » 

Plot 3: — I/ime » . » » 

Plot 4, — Control. 

The soil was a clay loam ha\dng the following percentage compp^tion r 





Soil 

SnbscHl 

Nitrogen 

0.18 

0.16 

Phosphoric acid . . . . . . , , 

0.21 

0.20 

Potash. 

O.X3 

0.09 

I/ime . 

0.86 


Magnesia. . , . . . . . . . 


0-35 

Iron, , . . . . . , . , . . . 

4.61 

4.89 

Organic matter . . . .. . . . 

1.71 

3[49 

Coarse sand . ... . . . , 


32.26 

Fihe 'sand ' . ’ ■ , . 

59-58 

56.17 

Clay, , . . . 

8.53 

10.67 

HtouS' •* ‘ 

1.28 

1.19 


.:^aciUpn'>‘ 


, allEa&iie 


neutral 




'the manute/waS'''lMn3-''-%b^;aiKj:'lia±iow^ iSie 
V |4oagh,ed a second time and ■ tatikaid, mangela'.’fefre scwm on 

were harvested on October ag and yidded the folhiwji^ 
4;fer-;acre. > 
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Plot I. — Paw dolomite ...... 25 tons 

Plot 2. — Roasted » ...... 26.5 a 

Plot 3. — Dime 28.5 s 

Plot 4, — Control . . . . 27.5 » 


These results show that the dolomite had a distinctly depressing 
effect on the yield. 

502 - Beprt o! the Imperial Economic Botanist for India, IMS. (i)— Howard, a. 
in Report of ike ApicuUural Research Institute and Colkfie, Pusa, 1912-13, pp. 26-52. 
Calcutta, 1914. 

Wheai Experimenis, 

The improvement in the quality of Indian wheats has now reached 
the practical stage and extendve seed farms have been established fox the 
distribution of high grade seed to the public. Mr. Humphries, of the 
Incorporated Society of British and Irish Millers, reports that these Pusa 
wheats produce good baking fours equal to those of the Manitoba spring 
wheats. At the same time both cultivators, landholders and the educated 
community m India prefer them to their own indigenous varieties. 

Experiments in different localities in India have shown that these im- 
proved varieties retain their superior qualities whether grown on alluvial soils 
under irrigation or on the black cotton soils of the Deccan. 

Further experiments are in progress with the object of producing strains 
of Pma wheats with increased landing power, rust resistance and general 
hardiness. 


Other Investigations. 

Tobacco. — A type of tobacco has been found in Bihar suitable for 
cigarettes. It is known as Type 28 and seed is now being distributed to 
planters and Government farms in the Central and United Provinces/ 
Partial sterilisation of the seed beds by surface fires has given excellettt 
results in preventing loss of first sowings and seedlings. 

The inheritance of characters has been studied and several promising 
strains have been isolated. It has been shown that the inheritance of such 
quantitative characters as size and shape of leaf follow Menddian laws. 

Gram (Cicer arietimm). — The selection experiments have been con- 
t nued. The high yielding white strain again gave good results at Pusa and 
is being tried on the Government farms in the Central and United 
Provinces. 

Fibres. — The study of the inheritance of characters in HiUscMS Sab- 
iariffa is being continued. A promising strain of H. cannaUnm, ^own 
as type 3,. has been grown for fibre with satisfactory results, and seed will 
be dMributed during the season. 

Indigo. — This work has been transferred from the feiah Experi- 
ment Station to Pusa. Two problems await solution, m. methock of 


(i) No. 557, B. April 1913. 
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avoiding loss of plant due to ''wilt" during the late monsoon, and the 
production of a rdiable seed supply in Bihar. The methods of pollination 
will also be studied with a view to applying modern methods of selection 
and breeding. Already valuable results have been obtained on the 
successful treatment of "wilt" and these wp be published during 1914. 

Developmefd of the Fruit Indust^. in Baluchistan. 

The raising of nursery stock and econoi^ in the use of water for irriga- 
tion purposes has been effected. Clover its a green manure has given 
excdient results. A collect on of the most '^seful varieties of trees from the 
south of France is being made with a vieW to future developments. 

Tomato cultivationis being attempted on a large scale, the plants 
being trained on the two-branch system coi^bined with furrow irrigation. 

Experiments on the packing and traniport of fruits are also being 
carried out. 

503 “ Research on Vegetable Physiology: III and IV. (i) — p. in AtmcUes de 
VImHiut Pasteur, Vol. 27, No. 12, pp. 1093-1143; Vol. 28, No, i, pp. 21-26. Paris, De- 


cember 25, 1913, January 1914. 

The functions of water. — In a perfectly balanced culture solution, the 
volume of water transpired by the maize plant in producing a given quan- 
^ of dry matter is constant and independent of the concentration of 
the salts in solution. The addition of assimilable organic matter dimin- 
ishes transpiration, and, in the case of sugar, the amount of dry matter 
in the plant is increased. In an unbalanced solution, an increase in 
the concentration of calcium nitrate from p.S to x.o per cent., or of 
calcium chloride from 0.5 to 2.0 per c^nt., lowers the rate of transpiration,! 
whilst ammonium nitrate and potassium phosphate in excess, increase it. 

The rate of transpiration by day is independent of that by ni^t, but 
affe a low temperature in the day-time the nocturnal rate of transpiration 
is more rajud. The rate of transpiration is also greater during the second 
half of the night than during the first. Other workers have observed a 
' j|reater rate of transpiration in plants growing in poor soils, owing to the ex- 
of the roots in the rapidly impoverished soil. 

-rmchanism of absorption. — In nature the soil solution is never 
balanced for the needs of the plants, and only those which 
ripen their seeds at a definite period are able to complete the ripening 
proce^ in;^ exhaust^ solution* Eegunainous plants geneitaliy show all 
stages of de^^opment at the same time and require a nutritive solution of 
constant stir^gth,- Their roots are therefore sensitive indicators of tht 
condition of a mature medium. In dilute solutions tiyey dey^op luxuri- 
antly, whilst grow to an abnbnn^ length 

and the leaves ^ , not develop at all, ^ 

The root is of ^luble^ 

v'Sie presence of a ^ .. 

' Secretory a^cid "imetipfi'pf the exereti^^of 

“'rootB would beiavoural^,to‘’'#astaifc'''’action,'''''llrt:^'^tibe^i^ 


, |k| See No.. 3x08, S. Nov.-IJec. 
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in a ciilttire solution may be absorbed by roots, there is no evidence of the 
formatioti of invert sugar in the medium. Saccharose in culture medium 
is partially converted into invert sugar, but sucrase cannot be detected. 
The leaves and stem contain 7S.9 per cent, of invert sugar. It therefore 
appears that saccharose is absorbed as such, inverted in the leaves and re- 
turned to the roots to be excreted as invert sugar. 

Conditions of fructification in aseptic solutions, — In 1911, fructifica- 
tion was only obtained in cultures containing sodium nitrate. Under other 
conditions, the plants appeared to be disturbed during the development of 
the reproductive organs ; several female ears were produced, the majority 
of which aborted. During the migration of reserves to the fertilised 
ovaries the composition of the nutritive solution requires to be changed 
to meet the requirements of the plant. 


The ikeluence op mineral salts on the growth of imaize. 

The solutions were made with ordinaiy^ tap-water, since fructification 
does not take place in distilled ^vater owing to the absence of traces of 
certain substances. The influence of calcium carbonate, sulphur, iron, 
manganese and zinc was studied. 

Calcium carhomle, — When calcium carbonate is replaced hy calcium 
chloride in culture solutions containing ammonium salts, the roots show 
abnormal development and the medium develops an acid reaction. If the 
nitrogen is supplied as sodium or ammonium nitrate, the medium 
becomes alkaline and abnormal root development takes place. It is there- 
fore necessary that calcium should be present in the form of carbonate. 
The quantities of iron, manganese, and zinc present in culture solution 
would be fatal if supplied as pure solutions in distilled water. They are 
precipitated by the calcium salts in the culture solution and are only ren- 
dered soluble gradually as the culture solution becomes acid or alkaline. 

Influence of sulphur and iron. — In the absence of sulphur and iron, 
plants gradually develop chlorosis and become sterile. A drop of solution 
coiitainitig iron or sulphur placed on the discoloured leaves restores the green 
colour and the functions of the chlorophyll. 

Inflmme 0/ manganese, — The difficulties of depriving a plant of man- 
ganese owing to its presence in glass and in the seeds, diminishes the chlor- 
otic effect of its absence from the solution. Solutions of manganese do 
not , restore the discoloration due to manganese chlorosis, but the sap of 
normal maize plants appears to contain some specific substance which 
restores the chlorophyll function. 

Influence of ^zinc. — In the absence of zinc, the roots become covered 
with a yellowish deposit of sulphur. The leaves gradually darken, take 
onn metallic appearance and become incrnsted with mineral matter caus- 
ing the death of the plant. 

Pure solutions of nitrate, phosphate, sulphate, and chloride of soda,, 
potash and lime are only favourable to growth^ in, concentrations between 



A^mCXJhTUSAl, BOI^ANY. - CHEMISTKY ANB^ PHYSIOI^OOY OB PI,AK^ 745 


-0.5 and o.i per cent. Ammonium salts of the same acid radicles are not 
tolerated at concentrations exceeding 0.5 per cent. 

Calcium laitrate appears to favour the development of iong|roots, 
thus making a greater depth of soil available to the plant. 

504 - The Besistance of Leguminous Seeds to High Temperatures* /Publication 

of the Faculty of Natural Science of the Royal Hungarian Academy of Agriculture 
at Magyardv^r). — Nbubergbr, F. in Kishletiigyi Kozlemenyek, Vol. 17, No, r, 
pp. I2 I“i 6S (pp. 169170, German abstract). Budapest, January-Febmary 1914. 

The experiments were made with seeds of Vida Faba, Vida sativa, 
Pkaseolus vulgaris^ Pisum sativum^ Lens esculenta^ Medicago saliva and 
Trifolium repens. The seeds were submitted to the action of dry heat at 
a temperature of 50^ to 130^ C. for from % hour to 6 hours, and to the 
action of warm water at a temperature of 450 to 100® C. during 34 to 
2 hours. They were then germinated in a Weinzierl apparatus. The results 
are summarised in Tables I and II. 

The effect of heat on germination is proportional to its intensity and 
duration. Up to a temperature of 80^ C. dry heat acting for a certain length 
of time is not injurious to germination. Above 80® C. the resistance of the 
individual seeds of different varieties varies considerably. For any given 
■ %ecies the resistance to heat is invemely proportional to the water content 
of the seeds, and may be increased to some extent by careful drying. The 
highest temperature to which leguminous seeds have been subjected without 
destroying their germinating power is 130^ C. Immersion in water at a 
temperature higher than the maximum temperature of germination has 
no injurious effect if the immersion takes place before the seeds begin to 
swell. The relative resistance of different species may be considered a 
^Special characteristic of each' species. 

According to the writer the injurious action of heat is due to the des- 
truction of en2;ymes which control the germinating power of the seed. Fur- 
ther researches are being made on this subject. 



Tabi^e I. 

Influence of dry heat on the germinating power of leguminous seeds. 
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505 - The Survival of Plant Tissues after Frost. — Rtjssel, w. in Ccmptcs-Smdus de 

l^Acadhnie des Sciences, Vol. 158, No. 7, pp. 508-510. Paris, February 16, 1914- 

Piant cells contract tinder the influence of cold, and the water passing 
through the ceE-walls freezes in the intercellular spaces (i). The thin- 
walled parenchyma is dislodged by the accumulation of ice, and the portions 
deformed and often crushed soon show disorganisation of the protoplasm 
through loss of water. This disorganisation rarely affects the whole of the 
parenchymatous tissue; the vascular tissue, the endodermis and the peri- 
cycle generally persist, whilst the lignified and corky parenchyma often 
remain unchanged. 

It is generafly believed that plants which are not able to resist severe 
cold, show no living tissues after a thaw. The writer, however, using 
Ruzicka's reagent (2}, has showm the presence of living cells amongst the 
disorganised tissues, and in the sHghtly injured tissues numerous cells took 
up the red stain characteristic of living protoplasm. 

The damaged tissues may continue to live a considerable time after 
a thaw, and this is borne out by the fact that plants do not perish imme- 
diately, however wilted and disorganised theii organs may appear, but may 
continue to Hve several days or even weeks (3). 

Plants with living cells in the vascular tissues and adjacent parenchyma 
only succumb very slowly ; the xylem and phloem parenchyma is the last 
tissue to be destroyed. Thus, a specimen of Sonchus oleraceiirS destroyed 
by frost at the end of December, stiU contained living cells on February 
9^ in the thick lignified cork ring at the base of the hoEow stem, which 
had been completely decorticated. , 

Thus, the death of a plant through frost does not take place suddenly, 
but rather cell by cell, and is retarded proportionately to the amount of 
undamaged tissue. 

506 - The Effects of the Winter of 1913-1914 on Certain Plants, - mottet, s. in 

Mei^ue Horticcfle, Year 86, No. 9, pp. 202-204. Paris, May i, 19x4. 

During the winter 19 13-14, the soE in the neighbourhood of Paris was 
frozen to a depth of from 12 to 14 in. Of the newly introduced plants at 
the DE VinMORXN experimental ground at Verrieies, those from China com- 
pletely resisted the cold. 

A list of the plants damaged by the frost is given below, grouped ^ac- 
cording to the extent of the damage. 


fi} Fsillieux, Effect of frost on plants (Btill. Soc. Bot., 1869) — MuELLEE-THmCAU, 
tMPMimirtsch. Jahtb., 1883 and 1886. — Molisch, XJeberdas Erfriereii der Pflanzen, J6tiai897. 
— ' Moloard and ;^^ATRUCH0T, Aaetion du gei sur les cellules {Rmie gen, de Bot.^ 1902). 
P. SoRAtiER,. Warmemaiigel. {Handbuch der Pflst^nzenkfanhheilen, I. I, 1909). 

{2) V. RUMCXA, Ueber tlnktorielle Differen2en zwlschen lebtndem und abgstorbenem 
Protopiasma {Arch, ges Physiol., T, CVII, pp. 437-534). 

(3} Oteervations on Papa-vet Rhoeas, Sisymbrium o 0 ci}mle, Cheirmtlms Cheirif Trifo*' 
Mum pratense, AchilUa MilkioUum, Balloia joeiida, hamium album Euphorbia silvaticaj 
Mercurialis unnua, Urtica urem, etc. . . , ' 
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A. — Woody Peants. 

I. Plants completely frozen. 


Arcto$taphylo$ ar^uta. 

Duddkia macrostachya yunnamen&is, 
Cistus purpufeus. 

Cisfus hirsuHis. 

Eugenia apiculata. 

Sefberidopsis corallina, 

Fagus Cunninghami. 

Olearia mactodonta. 


Stranvessia glaucescens. 

PiUosporum undulatum. 

Pinm longifolia 
» Montezuma var. Lindleyi, 

» oocarpa. 

» microphylla, 
n LumhoJtzii. 

» pseudo-Sirobus var. tenuifoUa, 


2. Plants badly damaged. 


Afundinaria falconeH. 
Arundinaria hiimilis var. gfacilis 
Abies religiosa. 

Bambusa NagasJiima, 

Carpenieria calif ornica, 
EUkospermum prostratum. 
Mandevillea suaveoUns. 


Helianihemum roseum. 
Teucrium fruticans. 

Pinus Montezumoe. 

» patula. 

» Teocote. 

» sp. 6956 M. V. China. 


3. .Plants having their leaves or only their exlreihities frozen. 


Adinidia Benryi; 

Azalea Candida. 

Atundimfia auricona. 

» Simonii Chinese var, 
Azara micfophyUa. 

ClematikS Armandi. 

EscaUonia pulverulenta. 

ErciUa spicaia, 

Gmrya elliptica. 

Emalyptus coccifeta (i). 


Elmagnis Simonii, 

Keieleeiria Davidiana 
Myrsine afHcana 
Nandina domestica. 

Quercus Suber. 

» spec, no, a6, Yiiniian. 

» » ho. ir, Tonkin. 

Xylosma sp. 7220 M. V. China. 
New genus, no. 4395» Wilson. 


B. — Herbaceous Plants. 

I. Plants completely frozen. 


Erodium pSlargomfoUum. 
Rehmannia angutatd and hybrids. 
Salvia Mchtoa. 

„ ^'hvFlWnt'S more or. le;ss ta.agcd.j,' 

^conitum Triton^ mf a, ^ "■/•‘'V 

Lupinus arboreuL ' ‘ ‘''k',' 

Byperimm polyphyliu^t--':';-^ ^ '''-v'"*"'' 


AMhemis mondana. 
Arundo 

Franem ranmm ca-^ida. 


/|f:v 


(xj Old leaves damaged. %m:ig leaves resistant. ; 
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3. Plants of doubtful bardiness which have >sliowii 
complete resistance. 


Asimina triloba, 

A b-utilon vitifoUu m , 

Abies hradeata, 

Arisiotelia. Macqui, 

Camellia japonica. 

Clematis cirrhosa. 

Clematis bakarica. 

Cierodendron fmtidum, 

Castmiops is chrysophylla, 

Baccharis pcita;^omca. 

Fmhsia Riccartoni (covered at the base). 
Carrya Thweti. 

Oreoduphm califomim 


Olearia mi mmularmfolia 
Finns koraiensis 
Ayacahuite, 

Pnimnopitys elesam. 

Tsii‘;a Bnm&niana, 

Rhododendron campylocarpum , 
Fiptanthus nepaknsis, 

Rosa lesvittata. 

Rhododendron Gri^thianum hybrids. 
Kriobotrya japonica (covered at the base). 
Mimosa dealbata (covered at the base). 
Zizyphus vul';aris. 

Pimica Granatum var. LetprelUi. 


507 - The Indieator Significance of Vegetation in the Tooele Valley, Utah. — 

Kearney, T. H., Briggs, J., Shantz, H. I^., Me I^ane, J. W. and Piemeisei., 

K. in Journal of AMcuUuml Research, Vol. I, No. 5, pp, 365-417, -f 7 plates. 

Washington, B, C., February 1914. 

This investigation of the correlation existing between the distribution 
of the vegetation and the physical and chemical properties of the soil was 
carried out in the Great Basin region between the Rociy Mountains and the 
Sierra Nevada and Cascade ranges. The problems to be solved were: 
i) what types of vegetation indicate conditions of soil moisture favourable 
or unfavourable to dry farming, and, 2) what types indicate the presence 
or absence of alkali salts in quantities likdy to injure cultivated crops. For 
the purpose of this investigation it was necessary to find a locality where 
both dry famimg and irrigation farming are practised, where much of the 
land is still ^covered with the original native growth, and where some of the,' 
soils contain an excess of alkali salts. The Tooele VaUey in Central 'Utah 
was selected as representing these conditions. The natural vegetation 
of this valley conrfsis of a few easily recognisable and sharply dehmited 
plant communities, the distribution of which is largely determined by the 
moistuxe rdations and the salt*-content of the soil. 

Th^e correlations are summarised in the table opposite. 

The sage brush {Artemisia tridentata) occurs nearest the mountains, 
where the sod is of a light, pameable texture, rather low in moisture hold- 
ing capadty, and free from an excess of alkali salts, and where the moisture 
available for growth is usually exhausted early in summer. A good growth 
of sage brush indicates suitability for both dry and irrigation farming, but 
where the growth is thin and poor irrigation is necessary. 

The KocHa {KocMa vestifa) association occurs Just below the sagetinish 
bdt. The sofl is of a finer texture, less permeable and with a higher mois- 
tuxe holding capacity, and the subsoil has a higher salt content. Bry farm- 
ing is precarious owing to the shallow depth of sod free from alkal 'and its 
impervious nature hinders the washing 'out of the, sails by Mgation, 
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The s1iadscale{^^ri;^/e::c conf&rtifolia) association occtirs below the Kochia 
belt. The soil is similar, but frequently contains much gravel and is drier 
during the smniner months. Owing to its greater permeability, irrigation 
farming would be possible on this land. 

The greasewood-shadscaie {Sarcobatus vermimlatus and Atriplex con- 
fertifolia) association occurs between the pure shadscale vegetation and the 
salt flats and also on the ridges and knolls intersecting the latter. The soil 
generaUy contains sufficient available moisture below the first foot during 
the summer and considerable quantities of alkaline salts, band of this type 
is not suitable for dry farming, but can be made to produce good crops under 
irrigation, especially when drainage is provided. 

The presence of the grass-fiat {SporohoMs, Distichlis, Chrysothamnm) 
vegetation indicates a soil with high moisture capacity, moist to the sur- 
face during a great part of the year and more or less saline. Such land pro- 
duces a coarse natural pasturage, but is not suitable for crop-production 
until drained. 

The salt-flat {AUenrolfea, Salicornia) vegetation occupies land which is 
extremely saline and wet to the surface during a great part of the year. This 
type of land is not adapted to crop production. 

50S - The Error In Water Culture Experimenls due to the Fresenee of Traces 
0! Zinc in Glass. — Javillier, M. in Comptes Rendus kehdomadaires des seances de 
PAcaddmic^ des Sciences, Vol. 158, No. 2, pp. X40-143. Paris, January 12, 1914. 

Culture experiments with Aspergillus niger in Raulin's solution with 
and without zinc show dift'erent results according to the nature of the vessel 
employed. Thus : 

Dry weight in grammes. 


Bohemian Jena Glass 

(Kavalliier) (Schott and Gen) Quartz g!a^ 

Rauliji solution without zinc 0,352 1.861 0.291 

» n with zinc ...... 1.780 3E.736 ^*^4 


In a solution of hydrodhloric add equivalent in acidity to that of Rau- 
lin*s solution the writer found 0.05 ingm. of zinc per 125 cc. 

* 

509 -- .Contrihittiun to the Study of the Formation of Hydrocyanic Acid in Plants,, 

•*“ J OHXSSSN, A, in SuUeiinde la Classe des Sciences de PAcadiniic Royale de B€h:iique, No. 3, 

, pp,' 15,0^x37. Brussels, 1^14. 

'' ; ' ' : As the result of a number of laboratory experiments, the writer concludes 
'thht hydrocyanic acid may be produced in dilute solutions of potassium 
nitrite U'nd citric acid when the latter is subjected to oxidation by the 
action of small quantities of iron salts under the influence of light rays. Oile 
stage in the transformation would be acetone-dicaTbox3dic acid (COOH- 
CHg-CO-CH^-COOH) which is produced by the action of heat on a mixture 
of concentrated sulphuric acid and citric acid, or by the action of potas- 
sium' permanganate on citric acid. Acetone-dicarboxylic acid 'yields' 
hydrocyanic acid in the presence of dilute solutions" of potassium nitritje.' 
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510. - Mote on the Displacement Curves (i) of Organie Bases and their Appli- 
cation to the Determination of the Strength of Alkaloids. — Goceau, r. 

in Bitllelin de laClusse des Sciences dc V Academic Royale dc Belgique, Xo. i,pp. 63-90* 

Brussels, 1914- 

The writer has applied the method of Dutoit to the determination of cer- 
tain alkaloids. A known quantity of hydrochloric acid is added to a given 
quantity of the alkaloid. The solution of the salt thus obtained is diluted 
with water or alcohol. The conductivity is then determined at constant 
temperature. A solution of normal or decinormal caustic soda is added, 
o.i cc. at a time, and the displacement of the alkaloid by each addition 
of caustic soda is determined by the change in conductivity of the solution. 

A displacement curve is obtained by plotting the conductivity against the 
quantit}" of caustic soda. 

The first part of the curve is a straight line corresponding to tlie neu- 
tralisation of the free acid ; the second part, corresponding to the hydrolysis 
of the alkaloid, consists of one or more straight lines according as the alkaloid 
is mono or polybasic ; the third part corresponds to the addition of excess 
of the soda solution. The angles of the curve are more acute in proportion 
as the solution is less hydrolysed. 

The method ha>s been successfully applied to the following alkaloids : 

Cocalm in solution in alcohol, even in the presence of small quantities of sugar, 
colouring matter, etc. Homairopine in a solution of equal quantities of 
water and alcohol, and hydrolysed by normal caustic soda solution. 

Atropine in a solution of equal quantities of water and alcohol. 

The percentage of atropine in pharmaceutical preparations of bella- 
donna can be determined with accuracy by extracting the add 
solution with ether or chloroform after removing foreign matter such as 
resin, chlorophyll, etc. The percentage of aconitine in laboratory prepar- 
ations of aconite can be determined in the same way. Pilocarpine and co- 
deine are determined in aqueous solutions ; strychnine in a solution of 5 
parts of alcohol to 4 parts of water. These proportions are less reliable 
for coniine (hemlock) and nicotine owing to hydrolysis of the salts. The 
curve for morphine (which may act either as a base or an acid) consists of 
four sections corresponding to the neutralisation of free acid, the displace* 
uient of morphine, the formation of sodium morphinate and the addition 
of free alkali. » 

i,; 

AGRiCtintIpAti;'' 


, ^ fi) See B, Dec 1912, pp. 2562-2569, original article pnA Analysis of wines by a "nny- 

^a>difimicai Volumetric Metliod» by P. DuBOUXandH. Dutoit, liE. 


511 - lethoisand lesilts of the Seleetion of Flax In Russia.— althaksen,!^. 

(nabdratory of Agricultural Chemistry. Central Administration of Agricultural Org- 
anisation a,t St. Petersburg) in Russisches Journal fiir expmmcnielle Lindwift&chaft, 
Vo!. XV, Part i, pp. 12-47 plates (German Smnmary, pp. 48-53}. St. Peters- 
burg, 1914. . ' 

An account is given of the prindples and methods applied to the selecr 
tion of flax at the laboratory of Agricultural Chetiaistry, St. Petersburg. 
The native varieties of flax t^nsist of uiixtures of types affording excefient 
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material for the selection and separation of strains. Althongli pure Hue 
varieties chosen for some special peculiarity offer distinct advantages, the 
power of resistance to unfavourable conditions of growth is greater in a 
variety consisting of a mixture of types. Thus it is possible that certain 
mixtures of pure Hnes will give the best results. The isolation of types 
is comparatively easy, even for the less evident characters, and hybridisa- 
tion experiments are also being carried out. 

In 1913, 601 generations and 195 F2 generations had been obtained. 
The combination and the separation of types is not difficult to observe and 
does not require much time. Selection is conducted in the laboratory on 
the results of field observations and determinations of the quaHty of the 
fibre. 

Great importance is attached to field trials on a large scale. The nu- 
merous measurements and the counting necessary are effected with as much 
economy as possible. Young people who need only read, write and count 
are employed for the mechanical work, each determination being made by 
two persons independently. In reducing the necessary measurements to 
express the character of the t3pe, much calculation and time is saved by 
using the individual mean in place of the arithmetic mean. This method 
works as follows : the selected plants are arranged in the order of their 
heights; the centra plant of the series and five neighbours on each side of it are 
then measural^^i'"^^ arithmetic mean of these plants is considered as the 
individual %ean of the series and is sufficiently accurate for practical 
purposes. The economy of time thus effected enables determinations 
to be made of other characters, such as length of unbranched stem, diameter 
of stem and the number of seeds. 

The selected t3pes are grown in rows between rows of native varieties, 
so that the result of each row can be compared with the results of two 
rows of a control variety. The accuracy of the trials is increased in the se- 
cond generation by sowing four rows of each strain from the seed produced 
in the first generation. The risk of cross-fertilisation in this method is 
inconsiderable, since self-fertilisation is the rule in flax. 

The sowing of the seeds is facilitated by arranging them in the laboratory 
on strips of perforated cardboard. The strips ate the length of the rows 
and the lower side of the perforations is dosed by a sheet of thin paper. The 
se^ therefore in small cavities thus formed, about % in. apart, and, at 
planting time, the, strips are laid on the soil and the seeds buried by meaps, 
of a glass rod. , This method ensures accuracy and economises time and 
labour. It is also used for testing the strains on a larger scale, by using 
larger sheets of cardboard and dispensing with the alternate rows of na- 
tive varieties. In this case each .sheet holds 120 seeds and two such sheets 
containing different varieties constitute a trial plot. The plots are dupli- 
cated from 4 to 8 timesv 

When sufficient seed has been obtained, the strains are then grown' as 
field cultures and determinations made of the quality of their fibre. This^ 
stage haS' now been reached by varieties which have been under sdection' 
since 1909. /' ,, 
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512 - On the Appearance of Sterile “Dwarfs” in Hamulus Lapulus 1. — 

Salmon, B. S. in Journal of Genetics, Vol. 3, No. 3,pp. 195-200 -}- 3 plates. Cambridge, 

Febmaty 1914. 

In experiments on hybridising various male and female hops, numerous 
sterile dwarfs appeared in the Fj generations. These dwarfs are character- 
ised by very feeble growth the first year, by the subsequent development 
of numerous shoots prostrate on the surface of the ground or forming an 
erect bush-like growth about one foot high, and by the complete absence 
of flowers even after 7 years* growth. The proportion of sterile dwarfs to 
normal plants in theFi generations varies in different crosses and is greatest 
in those in which the male hop is a form from Oregon, U. S. A. 

513 - A Preiiminary Note on the Genetics of Fras^aria, — Richardson, c. w. 

in The Journal of Genetics, Vol, 3, No. 3, pp. 171-177 4 - 4 figs 4 * i plate. Cambridge, 

February 1914. 

Crosses between Fragaria vesca semper f lor ens, a runner-producing 
plant, and F. de Gaillon, a runnerless species, always produce runner-pro- 
ducing plants in Fi and rmaner and runnerless plants in Fg, the runner 
being a marked dominant. 

A cross between F. vesca having normal trifoliate leaves and F* mo- 
produced normal plants in Fj, and showed segregation in F^, 
producing 177 normal pUnts and 73 with single leaves. jSk 

Eight garden varieties were selfed and some looo^pRits obtamed. 
Of these none showed any resemblance to F. vesca or to any Alpine species, 
but many showed distinct traces of F. chinensis, more of F. virginiana and 
not a few of F. chinensis. The leaf-character of Hantbois” occasionally 
; appears in those of French origin. 

St. Antoine de Padoue a perpetual variety, was selfed and produced 
an Fj generation consisting of 93 perpetuals, 35 non-perpetuals and 2 
doubtful ones. Examination of these same plants the following year showed 
them to consist of 108 perpetuals and 22 non-perpetuals. I/axtcm^s Per- 
petual " gave an Fi generation of 69 perpetuals, ii non-perpetuals and 2 
sja^ubtfui. ^ ^ 

a^Qss Wweeri Bedford Champion '* (non-perpetual), and Laxton*s 
gave, rise to 24 perpetuals,' and 53 .non-i^petuals,. whereas the 
fepectation would have been equality. 

; ol A nou-perpetuals gave rise to an F* generation consist- 

ing of S no^-rjerpetuals and 6 perpetuate, and an Pj perpetual produced 14 
non-per|;^U«^ and 5 p^petuals in Eg. 

The emdewe^points to the existence of sev^l factors determing the 
V perpetual/charqi^:;^^^^^^^^^ .. 

Experimeg^l i^nheritance of sex were yrith female E- 
l^miam and majte, ^ ^ ’ v'" - 
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Thus, F, vir inia-Mi J X F- chilcensis ^ (i) 

I6 5 6 g ^2 cf 

and F vif iniatia ^ y\ F. chilo£ns2S Hicidd ^ 

49 $ i6 5 27 (? 

and F, vir-'iniana J X :^.'rd-ndiflora § 

20 $ Ij o J' 

A cross between cMloensis hermaphrodite and grandiflora hermaphro- 
dite produced a minority of hermaphrodites, a majority of males and 
no females, while the cross virginiana female and grandiflora, mentioned 
above, produced no males. 

It appears that most characters of Fmgaria are capable of segregation, 
but the occurrence of a certain amount of linking '' may present diffic- 
ulties requiring many years to solve. 

514 “ The Famefs* Seed-Growers’ Cooperative Assoeiation in Wisconsin. — 

MatenAbrs, F, F, hi Deuiscke LandwiHscliafUiche Presse, Year sxxxi, No. 29, pp. 363- 

364. Berlin, April ii, 1914. 

The seed-growers^ association known under the name of the Wisconsin 
Experiment Association was founded on a cooperative basis in the year 
1901 Iw 1S7 members. In order to make sure that the members recog- 
nised the full importance of the objects in view, it w^as decided that at first 
only the farmers who had attended a State school of agriculture would 
be admitted as members. 

The expenses, of the Association were defrayed by the members only 
diiritig the first two years. Since 1903 the State has granted a subsidy, 
which last year amounted to about $ 5000. 

The acti\ity of the Association has been considerable from the very 
beginning. After the .secretary of the Association had decided upon the 
most suitable varieties of seed at the farm of the Experiment Association, 
every member received enough seed for two acres with which to carry 
out comparative trials, iiltogether the experiments are conducted on 
a large scale ; thus for five years 1020 members experimented with barley 
and 1500 with ' maize. Already, from the beginning, the members in the 
various counties were invited to form centres for the supply of selected 
seeds in their vicinitjv In this way 150a centres for maize were established 
by the side of those for barley, oats and rye, and their action was such 
that the neiglibouiiiig farms soon adopted the new varieties and ^ thus 
the desired uniformity in the varieties cultivated was attained, which 
contributed largely to the present reputation of the Association for its 
maize and other cereals. 

The Association has also rendered valuable service in the control of 
plant diseases. 

(i) Tile slgiib refer to tlie sex chanicter of the species as wdl as to ,tbe sex of tlie 
parent. ' , 
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Owing to the considerable growth of the Assodation, a certain decentral- 
ization has become necessary. It has been met by the foundation of 
local sections for the several counties, which bear the title of County 
Orders of the Experiment Association."^ They are under the supervision 
of the central management and ha%^e a secretary who is appointed and paid 
by the State Association. When in a county more than fifty farmers 
grow seeds according to the instructions of the Association, such County 
Orders are founded. At present there are thirty-eight of them. 

For the sale of the selected seed, spedal packages bearing the trade- 
mark of the Association are used. But previously, in the course of the 
year, the secretary" of the County Order must have inspected the methods 
of selection and other treatment of the seed, and the central Association 
must have made a final examination of the seed. A special Hst is kept 
of the names of the producers of inspected seeds. 

For the further promotion of the sale of seeds, the State Association 
has already erected some seed granaries furnished with the necessary 
appliances. 

5x5 ~ Report on the Work of the State Seed-^testing Station in Denmark in the 

Ymimts. — Communication by the Director ^ K. Dorph-Petersen. 

This w«eed control station is the oldest h: the world ; it was founded 
in 1871 by E. M 5 xiBR-HoiST and taken over by the State in 1891. The 
importance which it has gained inay be seen from the number of samples, 
examined yearly and which, from 373, the average for the first five years 
of its existence, has risen to 142x3 in the year now reported upon. Ptot 
breeders and other farmers and their associations sent 6756 samples for 
examination in 1912-13. 

The seeds are examined as to their quality and place of origin. For 
, the latter the so-called characteristic seeds are looked for. Examinations 
as to origin are especially frequent for clover seeds and have largely con- 
tributed to prevent the importation of undesirable seeds. In the year 
the Report, 176 determinations of the place of origin were made, , 

In the investigation into the purity of the goods, two average samples 
bFat k seeds each are taken and the foUowing determinations 

are made : content in seeds of the kind which gives its name to the 

parcel; 63 the offal (earth, stones, broken seeds, etc) ; c) seeds of other 
cultivated plants ; d) seeds of weeds. For the various contents the per- 
centage by w^ht is ^ven in the examination certificate. In the ca^ 
of specially nbrious weeds their number per kilogram is given also. The 
; diaphanoscbpe is used for grass seeds that are difficult to examine. If 
the difference m the proportion of p^re seeds in the two average sample 
:;3S more than 2 per , a third determ^ as to Ferity is made and . 
‘/.'U'^erage' drawn froin A'\p^<k^ 'which ';Ooatam$ upwards 

c^t. of seeds of dMarefi to be mixed gp®; ... 

Wlh^. the content pf ' 

sample isderignhted 'asy;*'* imphre seeda/'^^I ^ 

?»’^^pSons as- to purity were’made.';'. ^ ^ ^ 

£# ' ' ' ' 
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Por the determination of germination capacity, six lots of one hundred 
pure seeds are placed to germinate in special apparatus. For most, small 
seeds, Jacobsen^ s or the Copenhagen apparatus is used, as it ensures uni- 
form moisture and allows the temperature to be regulated with precision. 

For cereals, pulse and beets the germination capacity is determined 
after lo to 12 days, for grasses after 15 to 20. The germination energy 
is determined after abont one-third of the above time. 

In 1912-13, 11431 germination tests were carried out, and in 6624 
of these the purity and weight of the seeds were also determined. Further, 
255 examinations for moisture content were made. 

Of the samples examined, 1701 were so-called “ second analyses '' 
of seeds which had been delivered to farmers, associations or small 
traders. Thirteen seedsmen have made an agreement with the Station 
according to which they must send the latter the addresses of all their 
clients to whom they have sold guaranteed seeds, and this immediately 
after delivery . The Station then sends the purchasers instructions for 
taking samples and a small bag for the same. The examinatiou is 
charged to the vendor. The results of the examinations are communicated 
to all the purchasers of the 13 seedsmen and they are also p.iblished in the 
yearly report of the Seed-testing Station. Most of the consignments made 
during the year have come up to the guarantee. Some of the seedsmen, 
however, have had to pay some compensation under the agreement 
with the Station. 

The examination of seeds sold by traders who had no connexion with 
the Station showed that nearly one half of the samples did not correspond 
to the guarantee given with them. Out of the 17 ^ million lbs. of seeds 
sold in Denmark for grass leys, nearly 12 million lbs. are delivered by the 
controlled firms. A great proportion of root crop seeds were also tested 
by the Station. 

The present state of seed testing has been brought about without 
any special legislation or other public measure. 

The cost of testing is from is to 7s per sample. Fast 
year the State granted the Station £200. The rest ;bf its expenses, the 
whole of which amount to £1925, is covered by the fees. 
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516 - Impurities in Seeds in Victoria, Australia. — Commumcaied by the DcpuH- 
ment of A^jicuUure, 

Report on seed examined in January and February 1914. 


Variety of seed 

Country 

of orig^ 

Weed seedb 

Spedes 

Percett- 

tage 



Cuscuta sp. 

0.39 


\ 

1 Prunella vulgaris 

0.05 

X. Red clover {Trifolium praiense perenne) , 

Germany ^ 

i 

1 Daucus Carofa 

0.12 


i 

Rutnex crispus 

I.17 



Rumex AcetoseUa 

5-07 

2. White clover {Trifolium repens) .... 

Russia 1 

] 

1 Spergula arvensis 

0.2 X 


i 

) Cuscuta sp. 

0.09 


( 

. Rumex crispus 

0.79 

3. Cowgrass {Trifolium praiense perenne) , . 

Austria < 

’ Carduus lanceolaius 

0.02 


{ 

) Daucus Carota 

0,02 


\ 

^ Polygonum Comolmlus 

,0.02 

4. A^iyLtiTfifoUum hybridum)* . ... . . 

Russia i 

1 Rumex Acetosella 

3.61 


’ i 

^ Cuscuta sp. 

O.II 

5. Red clover (TW/oKmw . 

Germany ^ 

. Dmeus Carota 

0.02 



f Rumex crispus 

0,18 

IfUceme ....... 

Germany ! 

f Cuscuta sp. 

,0.02 


) 

1 Raphanus sp. 

Ok22 

% 0 :>w^ass {Trif<Mum praiense psrenne) .. . 

Germany 

j, Cuscuta sp. 

-.0.12,'' 


j 

/ Cuscuta sp. 

0.1:4 

K OemgjCQ^ {Trifolium praiense perenne) . , 

Germany , 

/ Rumex crispus 

0.32 

' , , ■ . . 


r Conium mdculaium 

0.02 

v'f ^ , ' ■ . , 


/ Galium Aparine 

1.003 

; V ■ : ' •*. , - ■ 


1 Polygonum J^etHcarh 

0.09 

g, {Sinapis a£ba^ , . , . , 

Germany 

/ Polygomm Comolmlus 

0.45 



§ Cmium macuie^um 

0.07 



[ Erysimum repandum 


xo. Gold of |3leasu^ {CixmsIxiM . . . 

Germany 

j, " . , i ■ , 




^ -purndd sp; 

0.25 

XX. Cress (Z^epidmm mdefi^) . . . - . . 

C^rmany 

\ ChenoppMum Mum'''" 

,'i, ""“rv'— '' ' , — 

'K ;; 


^ ^ Kos. 2 aaidi ♦, »u ^ 

;*i^te.sa|>erv| 8 iQit. ^ -'V. yVA'V'’''-' 


.,a a»d 

t 1^' 9 mh XI caotaiaBd' '^t' ,efce4* ' , ’ 

1 I', Ncs, 'x.;- 3 and 8 .«Hitd 3 NJ€d Unteeteda^ 1 m i '■ 

P*fo«i» pmtermi No.,s S 




I''. ,j ! . 

7T=f®^, 
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CEREAI, AJSID PULSE CROPS 


CEREAL AND 
PULSE CROf'S 


'' POR401i CROPS, 
' MMBOWS 
'■mp PASTURES 


517 - Infestigatiois oa Barley in CoiiBeetioa with the Separation of the Gliiies 
IhrOlgll BapM Drying. — Stimmfxmayer, a. in Laniw’wtscImftUc^ie ZeUuni,, Yeat 63^ 
Part 6, pp. 2E4-216. Stuttgart, March 15, 1914. 

The writer carried out at the Seed Selection Station at Weihenstephau, 
Bavaria, a series of experiments on a barley which showed no tendency to 
separate from its glumes, with the object of studying the influence of alter- 
native moistening and rapid drying on the separation of the grain from the 
glumes. 

Four groups of three ears with sound grains were steeped in separate 
vessels containing spring water at a temperature of 20 ^ C. In the first ex- 
periment each lot of ears was steeped and dried for a different length of time 
at about 45® C., the ears being weighed after each operation in order to de- 
termine the average amount of water absorbed. 

The result of the flirst experiment was generalty negative ; only on a 
few grains could some cracking of the glumes be observed. The experi- 
ment was repeated three times with the same ears. At the third steeping 
the average weight of the ear after 24 hours’ immersion had risen from its 
normal initial weight of 1.85 grams to 2.62 grams, that is it had absorbed 
41.6 per cent, of water; after eight hours’ esiccatioii the average weight of 
the ear was 1.87 grams. The glumes of 28.2 per cent, of the grains were 
damaged by the repeated steeping and desiccation, which shows clearly that 
the alternative wetting and drying undergone by corn during the summer 
causes the glumes to crack without the intervention of any mechanical 
action. Repeating the steeping and desiccation a fourth time did not alter 
the condition of the grain. 

To determine the effect of mechanical action, the above ears and others 
which had not been treated were vigorously rubbed by hand, and the damaged 
glumes and naked grains w^'ere counted. The untreated ears contained 28.4 
per cent, of damaged grains, and of these 0.3 per cent, were quite naked ; 
the treated ears contained 62.4 per cent, of damaged grains, of which 3.7 
per cent, were (pite naked. This simple experiment shows clearly that the 
connection between the grain and the glume is loosened by alternate steep- 
ing and drying and becomes apparent when the grain is subjected to rough 
treatment, as is the case, for instance, in threshing. The loss of glumes in 
threshing, however, is far less serious to malting barley than the injury that 
may be caused by threshing in dry years when the grain is brittle and the 
damage is generally deeper and decreases the germinating power. 

518 - Analysis of Taosinte Seeds (Ream luxuriam ^ EmMaena Mm- 

fiatISp Aseh*) ii)> — tuPOffice Colonial, YGdX 8, Ko. 3, pp, 

Brussels, MarcK 1914. 

Chemical analysis of the kernels of this plant shows that it contains more 
food material than any cereal. The low food value of the seeds as a whole 
is due to the large percentage (56.37) of pericarp : 


(i) See also Mo. '43, i?. Jan. 1911 and No. 1567,. A«g.-Sgpt-Oct 1911. 
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Per cent 
of fresh 
kernel 

Per cent 
of dry 
znatter 

Humidity (100° C.) 

• 13-46 

— 

Hitieral matter 

1.36 

1-57 

Fat 

4.16 

4.80 

CeHalose (Weende) ‘ 

* 1.43 

r.65. 

Total nitrogenous matter. .... 

. 21.25 

24.57 

Nitrogen-free extract (starch) . . . 

. 53.10 

61.38 

Pentosans 

. 1. 01 

1.16 

Undetermined 

4.23 

4,87 

Total . . 

. 100.00 

100.00 


The high proportions of nitrogenoris matter, fat and starch give this 
kernel a food value of the highest order, as shown by the following figures : 

Food units 
in zoo parts 
of dry matter 


Teosinte, seeds . 135 

Wheat flour ..... . , . . . . 1,56 

Flour from teosiute kernels .... 208.5 

lentil flour, 230 


5x9 - The Cultivation of Sulla {ffedjrsarum eoronarium L.) in Rise Fields. — 

SB 3 t 05 tzi, B. in Jl CtlUmion, Year 60, No. 9, pp. 262-268. Casale Mpuferrato, MarcJi 


, 3 o» 1914. 

French honeysuckle or Sulla has long been known as a valuable 
forage crop for dry land cultivation in hot countries, but it is only within 
recent years that its suitability for cultivation in rice fields has been 
' by experiments in Italy. The advantages of this forage crop ate that 

' II inquires little cultivation, no special manuring and that it improves 
the by its deep rooting habit ; it leaves a considerable amount of 
humm t^hind aiid 3delds more forage than any other: crop finder similar 
'Conditions.,; 


Seed is s«3wn at the rate of about 2 . 681 bs. per acre before harvesting 
the rice, about 20^, After about a week, germination takes plfic^ 

and the rice is h^ested. Small ditches are then Out to facilitate the 
drainage of the fidWs and the <nop receives no further attention until the 
following spring, when it is thoroughly weeded. The crop is ready for cut- 
ting at the end of Ju^. Th^ mantfdng fo | 

^,|i»^eding rice ciop'''^e |)imt,/and|l^/;^^;; 

habit ^ves tte;^^'■f::^(^ie«^ent,/pr^^^ :the<;|,|f^v?i|g’\ 

l^^t.crop. This crop'is/lh^j^Olfi " 

^^|ii|,^et to dry' land cultivation^'; 'Theivera^l^j^y^ ffifcikined ^ 

valued at £3 12s per cwt"' ■ , - < ^ ‘ ‘5- . ■ ' * . > j \ ’ 
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rubber, gum and resin peants 


The cost of Gultivation and returns per acre are as Mows: 


Expenses: ‘ £ s d £ s d 

Seed 26 

Sowing and opening ditches 80 

Weeding 33 

Cutting 14 3 

Transport 129 

Threshing * 189 

Total . , . 396 

Retufns : 

Seed 8129 

Straw 19 3 

Total . . . 9 12 0 

Net profit per acre ... £6 2 6 


520 . - Cultivation Experiments with Vida striata in Hungarsr, — 

OYkB;Fi$, J. in Kisirlehigyi Kozleminyek, Vol. XVII, Part i,pp. i-ii. Budapest, Jan- 

uary-Febmary 1914, 

Vida striata, a plant indigenous to Hungary, has long been recom- 
mended as a forage crop for alkaline soils, and the Royal Hungarian Experi- 
mental Station at Magyardvdr has carried out a long series of experiments 
with both pot culture and field trials in cooperation with several agricul- 
turists. 

The conclusions arrived at are as follows : 
i) Vida striata is less resistant to the action of saline salts than 
F, sativa and is consequently unsuitable for alkaline soils, 

2} As a spring crop on good land it has little agricultural value, its 
growth being inferior to that of V, sativa, 

3) It gives better results as an autumn crop and would probably 
be useful as a winter forage crop, being as resistant to cold as F. villosa, 

4) Sown in the autumn and harvested as an early crop before the 
lowering period, i, e. about the end of May or beginning of June, it yields 
a crop as large as that of F. villosa. 

The experiments are being continued on a large scale. 

521 - On the Coaplatlon of the Latex of Manihot Qiaziowii, — makx, t. 

in Der Pfimur, Year X, No. 3, pp. I 49 -X 57 - Daressalam, March 1914. 

The writer shows that magnesium sulphate either alone or mixed with 
other substances is of no practical value. He criticises the use of certain coa- 
gulants such as the juices of the citrus and papaw, which introduce im- 
purities difficult to remove by washing and which lower the quality of 
the rubber. 

The experiments carried out at Amani on the use of caldum chloride 
in combination with other substances are summarised in the following table. 
The co^ulants described as good '' may be used throughout German 
Ehst Africa except in the coastal regions ; liose described as " very good ” 
diouid be used in a solution diluted according to the local dimatic con^ 
ditions, the compe^tion of the water, and the contoitratioii of the late.;: 
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No 

Compoaitlon of coagulant % 

Coagula- 

tion 

state 

of coagulnm 

Value 

Remarks 

I 

calciism chloride . . 0.5 
carbolic add, . . .0.5 

poor 

thick filaments 
with large nodules 

none 


2 

caldim chloride . . 0.5 
acetic add 0.5 

good 

thick narrow 
strips 

useful 


3 

caldum cihloride . . 0.5 
carbolic add .... 0.3 
aceticadd 0.15 

poor 

like No. 2, 

useful 

in some cases 

For use only on 
dry plantations 

4 

caldmn chloride . . 0.75 
aceticadd 0.75 

very 

good 

thick and narrow 
strands 

useful 


. 5 

caldtim chloride . . i.o 
carbolic add . . . 0.25 

poor 

narrow threads 

useful 

in some cases 


6 

caldum chloride . . i.o 
carbolic add . . . 0.3 
acetic acid .... 0.15 

good 

like No. 2. 

useful 


'' 7 . 

caldum chloride , . 1.0 
carbolic acid. . . .0.5 

good 

like No. 4* 

useful 

Too weak for 
young trees and 
wet districts^ 

8 

caldum chloride , .1.0 
aceticadd. . . . .1.0 

very 

good 

. 

like No. .4. 

useful 


9 

caldtim chloride . .1,0 
acetic add. .... 0.25 

good 

thick uatTOW strips 
well coagulated 

useful 


10 

caldum chloride . . 1.25 
acetic add .... 0.5 

good 

like No. 9. 

: , , 1 

useful 


'II 

I?-: 

caldum chloride . .125 
carbolic add .... 0.5 

good 

like No. 9. 

useful 



caldum chloride » ."'1.25 
"Sarbdic add . . . .'0.75' 

vdy 

good 

like No. 9. 

useful 


13 

caxtffllfCTaci^ . . . 0,25 

very 

good 

like No. 9, 

useful 



caldum <to)ride . . 1.5 
acetic add . ... . o,$ 

good 

Ulte No. 4. 

useful 


X 5 '. 

caldtim chkiridd. . " ../X-S . 
carbolic' add . , ' d.5 ■ '■ ' 

vdy 

good 

like No. 9. 

u^ful 



■' — — ■■ ■ ■■ ,■ ' 

cddum chloride . , 1^5,; 
atcetic add . ' . . i^; * 

•’iarR 
80 ^ ; 

ihl^ satrc^ strips 

';USeful.' 

1 ' . ' 

' Too-str€«ig,j^.;/ 

-hot ‘ ' ' 

Vn.'^ 

'^dum chloride .'i.s 
^^&„.add ' . 0*23' 

add'. . ' • . 0.25 

- ' t!®ry 
good 

life, No.-, 16- . 

fl;' 

' ' . ' Jf* J i >) ) y i 
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522 - Tie Coaguiatioa of tie Lates of Heve& bmsiiiemi\ aid its leariiig 
01 tie Streigtb of Eubber, — Barrxtt, N. W. in The Jmiyml of the Society of 
Chemical Industry, Vol. XXXIII, No. 6, pp, 289-293 + 4 fig®- I^oudoii, Mardi 31, 1914, 
Experiments on the behaviour of latex in solutions of varying concern 
tration of acids and salts show that the coagulation of latex is analogous 
to the coagulation of protein solutions. Thus the coagulating elect of 
salts varies according to the basic radide in the order of Hofmeister's 
•series. Mineral acids up to a certain concentration increase the quan- 
tity of salt required to effect coagulation, but at higher concentrations less 
salt is required. With organic acids no Ihniting concentration was found 
above which coagulation took place without increase in concentration 
of salt. 

vSince the physical properties of proteins depend upon the concentra- 
tions of salt and acid with which they are in equilibrium, it seems very 
probable that the physical properties of plantation rubber are dependent on 
the concentration of the salts and acids in the latex at the time of coagu- 
lation. Thus, the addition of water and dilute acid would appear to be the 
cause of the variability and inferiority of plantation rubber compared 
with Fine Hard Para prepared by the Amazonian smoking method. The 
adoption of uniform methods of coagulation by acid on estates would 
not remove the variability of the product, owing to the natural variation 
in the composition of latex due to genetic and physiological differences in 
the trees and the influence of climatic variations. 

The standardisation of plantation rubber, therefore, becomes exceed- 
ingly difficult and involves testing the product of each individual coagula- 
ting vessel. 

ymom CHOPS 5^3 “ Freeautions for the Growing and Transplanting of Liberian Coffee. — 
FAiTCEfeJEffi, A, ill UAfificulkim patique des pays chaudSi Year 14, No. 131, pp. Si-83^ 
Paris, February 1914. 

The slow growth and late maturity of the Siberian coffee is attributed 
to the lack of care in the preparation of the nurseries and the transplant- 
ing of the young plants. By observing the following precautions the trees 
may come into bearing 18 months earlier. 

Nurseries, — In order to be able to lift the plant \rith a ball of soil, 
the seeds should be sown in a clay soil at least 10 in. apart each way. There 
should be a nursery^ for each 25 acres of land, so as to avoid excessive trans- _ 
port, and each nursery should contain twice the number of plants required 
so as to allow for a careful selection. 

Transplanting, — A plant 14 inches high should be lifted with a ball 
of soil 8 inches deep and 5 inches in diameter. Neglect of these conditions 
delays maturity from i to 2 years and endangers the life of the plants. 

524- fkmm** Indian Vol. 39, No. 3, pp. 71-72. 

'■ '' Calcutta, Match 2, 1914. 

, At the beginning of the cold season in the north of India the leaves 

of the tea plant undergo a change which gives the tea; a' very special aroma 
known as autumnal flavour'' and the leaves require a different treatment 
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from that during the rest of the year. The following method is the outcome 
of inan3^ 3^ears" experience. 

The leaves are brought to the factory three times a day, at 12.30, 
2, and 4.30 p. m., and are kept in a fresh state until 10 p. m. They 
are then rolled for half an hour, sifted and rolled again. Fermentation is 
allowed to take place during the night, and in the early morning the leaves 
are rolled again and dried. The whole process occupies only 10 hours. The 
increased expenses of the night labour* are compensated for by the higher 
value of the product thus obtained. 

525 - Recognition of Tanning and Colouring Matters by Means of the 

house Band — Berteau, a, in VAgtonomie coloniaU, Year I, No. 9, pp. 65-79, 
Paris, March 1914* 

A simple process for the detection of tanning materials and dies has 
been investigated hy the Jardin Colonial” of Nogent-sur-Mame. It 
consists in the use of the Mulhouse band this is a piece of cloth 8 inches 
wide, divided into five zones treated whith different mordants, with a 
small untreated piece between every two zones. The mordants are: 
i) strong iron salts, 2) weak iron salts, 3) half iron, half alumina, 4) weak 
alumina salts, and 5) strong alumina salts. 

Tannins, precipitating iron salts, show up specially on the first zones, 
which become tinted with some colour between black and brown or green ; 
the true colouring matters show on the alumina zones- 

The Mulhouse band is put into boiling water containing some of the sub- 
stance to be examined ; another band is treated in the same way, but using 
some standard tanning or colouring material. If, on comparing these two 
bands, it is found that the substance seems to contain valuable materials, it 
should be sent to some laboratory for proper anatysis, 

52^ ~ Probiems Concerning the Utilisation of the Dam Palm in Italian Erythrea. — 

Baldrati, I. in VAgricoHufa Coloniale, Year 8, Nos. 2 and 3, pp. 85-107 and 182- 
200, 4 * 4 ^’‘iorence, Februaty and March 1914. 

The exportation of the fruits of the dum* polm (Hyphaene) from Ita- 
lian Erythrea only attained any importance towards 1906, since when pro- 
gress kas been rapid, as is seen from the following figures : 

’STeat 1907 , 1908 1909 1910 1911 191a 1913 (ro montlis) 

^Eports in tons 532 1693 485 . 3204 3832 3726 3655 

Two types of frtdt are distinguishable : i) Oval in shape, with smooth 
surface; 2) dougated and irregular in shape, with protuberances. The s^ond 
type has larg^ Jrmb=i and nuts with flat faces and is superior iri industrial 
value. Each type Includes two varieti^ : one ynth sweet fruits of a d^per 
xed colour and hea|fier, 4^ ot|^ bitter fruits almost without 

more suitable'fdr ivory.' 

, The dum, pahn, groves;v,in:;,,jSythrea’'areunly.of>recmtTo'i:^ 
extending rapidly.: The;.^ead.^bf. tto 
'^bphants;, the entire 'fruits me''' consumed aw' the * keniete geminate 


5 
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passing tliroiigli the animals. The spread has also been promoted by the 
periodical emigrations of the Beni Anier tribes. 

It has been feared that the exportation of the fruits would interfere 
with the iiatiiial reproduction of this palm, but the writer points out that 
such fears are groundless considering the importance of propagation mean 
of suckers ; groups of palms of the same sex and derived from one plant 
are irequeiitly* found in the forests, and propagation by means of suckers is 
preferred in the formation of new plantations. 

vSiiice one male tree is sufticient to pollinate ten female trees, it is iin- 
portant to be able to identify the sex of a tree before flowering. According 
to Graxt and Eeccari the males are recognised by the foliage covering the 
trunk, W'hilst the females have bare trunks. The writer finds this not to 
be the case, and distinguishes the sexes according to the size of the leaves 
and number of segments as follows : 



Male 

inches 

Female 

indies 

Eeaf blade 

47-51 

58-70 

Petiole 

39-47 

47-62 

ISTo. of segments . . . 

71-79 

So- 86 


(always odd) 

(always even) 

At a distance, the leaves of the female trees may be recognised b}'" their 
numerous leaflets and the iiicundng of the lower part. 

Regular and abundant rainfall produces an abundance of flowers and 
a good }ieid appears to be dependent on the wind. As a rule good and bad 
harvests alternate : 

1907 Barvept very poor 

1911 

harvest poor 

1 90S » very good 

1912 

» good 

1909 » good 

1910 very good. 

1913 

medium . 


The exact age at which this palm begins to fruit is not known, but 
the w’liter considers it is two or three years later than in the case of the date 
palm. Although often cited as a xerophyllous plant, this palm is only 
found in luxuriant growth in deep alluvial soils periodically inundated. 
The plantations require protection against the ravages of fire, inonkeys, 
parrots and the natives. 

The yield varies from 4600107600 lbs. per acre of 40 to 50 female trees. 
If the number of male trees were reduced to one for every ten females, the 
miniber of female trees would be increased to from 70 to 100 per, acre and 
the yield increased to an average of 13000 lbs., corresponding to 4600 lbs. 
of kernels. ■ ' ' 

The cost of the nuts at Genoa amounts to £7 to £9 per ton. 

The writer concludes by an account of the different uses of the dutn, 
palm and the improvements to be made in its utilization. ' ' 
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527 - FleM Ciilifatioa of Capsicum Ie llegleBa^ Hellenic Maceionia. — Ccm- 

nmnkation from Panayoiis A, Decazos, Chief of the Depmiment of AgricuUure of 
Macedonia {S&lmicaj. 

Capsictim powder, or “ red pepper'', is used throughout the Balkan 
countries (TurkeAp Roumania, Bulgaria, Servia) and in Hungary, especially 
hy the agricultural population, as a condiment in the preparation of food. 
The mo5^t esteemed products of capsicum are those with the '' hottest " 
flavour ; these are produced almost exclusively in lleglena (Turkish, Kara- 
tijova), Tlelleiiic Macedonia, in which valley this cultivation predominates 
and is so extensi\'e as to be considered an agricultural rather than a horti- 
cultural iiidustiy. 

The fertile soils of this valley are derived chiefly from argillaceous 
schists and limestones and are loamy or sandy with considerable per- 
centages of lime and organic matter. The majority of this land is irrigable 
from the 15 small streams which flow through it. 

The climate is ^lediterranean (i) and warmer during the winter 
than that of I^Ionastir and Norina in the same latitude, owing to the 
siirromiding mountains (2) wdiich shelter it from the cold north and north- 
east winds, w'hile the s.ummer temperature remains cool owing to the 
currents of cold air from these same mountains. The atmosphere is very 
moist throughout the year, owing to the abundant rainfall and numerous 
streams. 

The population of Meglena is about 125 per square mile and is ample 
to supply the labour requirements of this crop. 

Rotatiom. — Capsicum follows maize or French beans in either 
of the two following rotations : 

wheat wheat 

maize maize 

capsicum French beans 

capsicum. 


(i) The climatic conditions of Meglena are probably between those of Salonicaand 
Monastir, which, according to Dupxjy {Monaslir 1899- 1903) and to some observations of the 
Agriculttiral CoEege at Salon! ca f 1906- 1910) areas follows: 


Mouth. 

Temperature, ®C. 

naiufell in rnm,. 

Salonica 

Monastir 

, Salonica j 

Mouastit 

May 

20.56 

17 

43-6 

68.0 

June . ■ 

24.20 

19 

I6.I 

[ 

71.0 

July . . . 1 

25.23 

23 

1 29.0 

49.0' 

August ' ' 

24.21 

22 

38.0 

40.0 

September i 

X 7 * 5 o 


37-0 

29.0 


(2) For an account of the geobgicai and physical conditions, see -Cvrsifc 'Geo^apMe 
und Geologic von Mazedonien und Altserbien. — Pdertmnm Mittcilmgm^ Efgammgsh0 
Wo. 162, p. 224 et seq, (Morichovo und Meglen). Gotha, 1908. 
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A three- or four-course rotation is necessary to maintain the fertility 
for this crop, and to check the progress of underground pests. On 
account of the large amount of labour required, it is a suitable crop for 
the small holder and for countries where labour is cheap and plentiful. 

Cultivated varkties. — During the half century in Avhicli this crop has 
been grown on a large scale in Megleiia, many varieties har^e originated 
and become adapted to the particular conditions of climate and soil 
in which they are grown. Each variety fields a product of special type of 
more or less good qualitjy varying according to the locality. Experiments 
have sliowni that these Meglena varieties lose a considerable part of their 
quality and piquancy when grown in other countries or even in neigh- 
bouring districts. The Grecian occupation being very recent, it has not 
been possible to study the relative conditions from the scientific point 
of view. It is oiih" knowm that the products of highest quality come 
from the villages of Neochore, Fressino, Poziar and Stroupino. 

Two of these varieties are distinguished as common and sweet capsi- 
cum respectively. 

Common capsicum is of commercial importance and is preferred by 
the cultivators on account of its higher afield. The fruitw are very conical 
in shape with a length of 2 ^2 4 inches, and a diameter at the base of 

to 1 14 inch. The skin is rather thick, and 4 to 8 lbs. of fruit, according 
to the moisture content, are required to yield i lb. of pepper. This variety 
grows to height of 16 to 24 inches, and each plant produces oiih^ 40 to 50 
fruits, owing to the reduction in irrigation during the season. The an- 
nual production of common capsicum reaches 2 to 4 million lbs. and increases 
each year. 

Sweei capsicum. — The fruits of this variety are almost as large as 
those of the above, but the skin is thinner and the product is both piquant 
and sweet. It is cultivated only in the villages of Bakovo, Csernezi and 
Stroupino. At least S lbs. of dry fruits are required to produce i Ib. 
of pepper, and although it realises Mgher prices in the market, it is a less 
profitable crop to cultivate than the common capsicum. The annual 
production reaches onty 10 000 to 90 000 lbs. of pepper. Experiments 
have shown that the seeds of this variety grown in other villages produce 
plants wdth the characteristics of the common \^ariety. 

Preparation of nurseries, — The seeds are not generally sowui in the 
open but in a cold pit, and afterwards transplanted. A sheltered plot is 
chosen and dug to a depth of 12 to 20 inches at the beginning of April. 
The surface soil is mixed with well decomposed manure and the seeds 
sowH' thickty towards the end of April. A tMn layer of finely" divided 
manure is then spread over the surface and the bed wmtered each evening 
until the majority of the plants have appeared. Eater, waterings are given 
every 5 or 6 days according to the weather. Two days before transplant- 
ing they ate given a thorough watering to facilitate the lifting of the plants. 
The seedlings are kept hoed and thinned to promote strong growth, and 
if at the time of transplanting they appear backward, a dressing of pigeon 
guano is given in the seed-bed. 
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Pfepavation of the land and planting out. — The best soils for capsicum 
axe loams or sands contaimng humus, and capable of irrigation. The land 
is ploughed, and then harrowed fi\^e or six times to reduce it to as fine a 
texture as possible. It is then ridged and the irrigation channels cleaned 
out. Planting out takes place during June when the plants possess 4 or 

5 leaves. The soil is irrigated and the plants are dibbled by hand in holes 

6 to 8 inches apart on the ridges, which ate 16 inches apart. 

Irrigation and weeding, — After transplanting, the soil is irrigated 
every 3 or 5 days until the success of the plants is assured. The first weed- 
ing takes place a fortnight after the last irrigation, unless weeds are much 
in'evidence before this time. When the plants are established, irrigation 
is withheld until the leaves show signs of drought. This point is of consider- 
able importance, since irrigation at this stage may greatb/ injure the quality 
of the product, the piquancy being partially or w^hoUy destro^^ed. Three 
or four days after this second irrigation the land is hoed again deeply and 
the plants earthed up. The next irrigation is made after the capsules have 
formed and before the plants appear as wilted as for the previous irrigation. 
If necessary, a final weeding is made, and then the plants are irrigated 
eytxy 4 or 5 days. 

Harvest and drying of the fruits. — The capsules are harvested during 
September and early October when they have assumed a dark red colour 
and when nearly all their moisture has evaporated. The ripening of the 
fruits takes place at intervals, and the harvest is generally divided into 
three periods according to the stage of ripening. In some villages with 
a wrarmer climate, where the autumn frosts come later, the crop is often 
all picked at one time at the beginning of October, when the majority of 
the fruits are very ripe and have acquired a better colour and a higher 
market value. 

The frtdts from the first picking may be dried in the sun if conditions 
are favourable, but generally they are dried in a special drying sired, con- 
taining a perforated wooden platform fixed at 55 to 60 inches frpm the 
floor. The capsules are dried on this in a layer not more than 20 to 24 
finches thick, lest the colour and quality of the product should be damaged. 
Qwmg to risk of fire in houses, special drying sheds are generally used. 
Wood fires are used, the smoke of which develops the colour of the product. 
The process lasts from 7 to 17 days, and with slow drying at relatively 
low temperatures a finer product is obtained. The drjung is said to be 
complete when the fruits are very fragile, and crackle. In order to completely 
dry the fruits, including the thick placenta, ’ they are covered over 
and the temperature is raised for 48 hours. They are then collected, 
broken into , small fragments by means of a, stick and taken to the flour 
mills, where they ate ground on a soft millstone., : . 

Yield and return^ . Cmtrol of The average yield of red pepper 

is from 1300 to 2200 lbs, per acre ; from 3 to 8 lbs. of capsules are required 
to produce X lb. of common: capsidum' and fro to 10 Ite for. each 
lb, of sweet capsicum, Sometiknes the broken, dri^ fruits are' ^M- 
the 'name of ‘^boficovo ThC' price of''the''“|K>wder'';fiuctfia1:^''b^^ 



FI^UIT GROWING 


FaUlT 

CBOWINC. 


7?o 


2 y^d and 4 d per lb. The largest market is Edessa (V odeiia) in Hellenic, 
Macedonia, where it is sold in bags of 100 kg. (220 lbs.). 

The best quality of red pepper has a bright rose-red colour, the dark 
red and reddish-green varieties being the inferior grades. The bright 
red colour is obtained sun-diying or slow continuous dr37ing. If 
the fruits have been touched by frost before picking, they der-elop a greenish 
colour and loose their piquancy. Attempts to improve the appearance 
of the inferior grades by chemical treatment, have been prevented by 
the action of the Turkish Government during the last ten years. Before 
export the product is inspected at a central depot where a small sample 
is taken from each bag and tested for colouring matter by making an al- 
coholic extract and evaporating a Httle on a sheet of clean cigarette paper. 
Any chemical treatment of the product sho-ws itself in different coloured 
stains on the paper, while the pure pepper gives a uniform pale red. All 
adulterated products are confiscated and destroyed, and the bags which 
are certified as pure are specially sealed to avoid their being opened before 
reaching their destination. 

The cost of growing capsicum, including the drying, is £9 los to 
£ii per acre, wliile the gross returns are from £13 to £17 los. 

528 ~ Warn Baths for Forcing Strawberries. — baltel, g. in Reme BoHicoie, 

Year 86, No. 9, p. 212, Paris, May 1914. 

Young plants are obtained by rooting runners in small pots early 
in June and then planting out in the open. They are repotted in Sep- 
tember and sheltered when necessary. Before forcing in November and 
December a small pad of straw or hay is placed round the neck of the plant 
and tied on so as to prevent loss of soil when the pot is inverted. The 
pots are then inverted on an iron grid over a tank of water at a temperature 
of 32 to 350 C. (8go to 930 F.) so that the leaves are submerged. After 
treatment in this way for from 6 to 8 hours, the plants grow more rapidly, 
produce more flowers and give a better yield of fruit. 

529 - Hecent Work of the Royai Huagarian Central Ampelologica! Institute at 

Budapest. — Communication from Dr, Gyula de Istvanfei, Professor at the University 

and Director of the Institute. 

1) . Research on mildew in vines, — Experiments have been conducted 
for more than 10 years ; a new line was taken up in 1911 with the institu- 
tion of infection experiments. A summaiy" has been published in Hun- 
garian, of which a French translation appeared in the Amales de r InstiM 
ampelologique (i). The chief results have already been published in the 
BuUeiin of Agricultural Intelligence md Plant Diseases (2). 

2) . Researches on the relcUion between climatic conditions and mildew. 
These liaise been completed after five years' work, and indicate the meteoro- 
logical conditions favourable to the development of mildewy the course 


|i) Gy. de ISTViNRFi aad Gy. Paliskas : Etudes sur le Mildioude la Vigne. Vol. IV, 
Jane, pp. 1-122, pi. I-IX. Budapest, 1912. 

(2} See No. 1208, B, Oct 1915. 
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of the propagation of the disease during several years and the means of 
forecasting outbreaks (i). 

3) . The Intelligence Department for reporting the spread of mildew, — 
Established in 1911 on the initiative of the Director of the Institute. Data 
are collected with the assistance of diseased specimens sent to the Institute. 
Reports are published weekly in the papers indicating the districts where 
the climatic conditions are favourable to the outbreak of the disease. This 
work has made the Institute popular and considerably strengthened its 
work. 

4) . Information relating to defensive measures (with coloured illustra- 
tions). These appeared in 1912 in new publications ; of the articles 
relating to the control of mildew 12 000 copies were distributed in 5 700 
vine-growing districts. 

5) . Experiments in the control of mildew. — The agricultural value 
of ten remedies used in various countries was determined in two series of 
experiments carried out in 8 and xo State vineyards respectively. The 
Institute undertakes the testing of all acceptable remedies during a pe- 
riod of three years under the most varied climatic conditions. 

6) . The origin of bramble-leaf ”, frozen stocks, the preparation of 
grafts, their treatment and preservation from a mycological point of 
view, have been studied. The publication of this work was completed 
during 1913. 

7) , Researches on the degeneration of vineyards in certain districts. — - 
Considerable work was done during 1912-13, especially in the sandy 
region of the Alfold. The subject was studied from the point of view 
of anatom3^ biology, pathology, meteorology and pedology’’. The chief 
causes of the degeneration are drought, frost, exhaustion of the vines, 
neglect, and damage due to atacks of cockchafer grubs and phylloxera. 
Good results have been obtained in the experiments in the mountain districts 
of Tokay-Hegyalja and at Somlydhegy. A collection of phytopatholo- 
gical .studies is in course of preparation, together with an account of the 
methods of examination used by the Institute. 

8) . The control and- examination of the means of destruction is one of 

th?® 23 xost important works of the Institute, and deals with all the remedies 
|n use. In 1912, 103 specimens were examined and 360 determinations 
made. The biological and phytopathological effect of new remedies is 
previously tested on vines under glass before experimenting in vineyards. 
Experiments have also been made on the use of carbon tetrachloride against . 
phylloxera, in four vineyards. Spraying materials have been tried in 
8 cases and 142 determinations made, and the value of the “Tempus** 
sprayer was also determined in the experiment fields of the Institute at 
Robdnya. , 

9) , Studies on'/^fecis of wtms are in course of publication. They 
r^ate to : a) the exanfiii^tippjbf acerification of wines, brought 
-different acetifying bsict^a, ; the best varieties for the productioii iof ynhe- 

.-(i) See Ko. 68, B. J&a. igts. r , ,, 
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gar were chosen ; b) detailed researches on lactic fermentation, which, 
according to results obtained at the Institute, is the cause of numerous 
defects of wine ; c) the examination of the organisms of must, showing that 
the organisms causing the diseases of wine are already present in the iniist"; 
this led to an exaniirxation of the sulphuring process and the fermeiitation 
of the must by yeast ; d) the stud}^ of the havour of Riingarian wines known 
as “ levego iz ” (ait flavour), wMch has shown that 3’easts pla3' an impor- 
tant part ill proditcing substances which influence the flavour and aroma 
of 'wines. 

10) . The praciical applicalion of yeast cultures. — After studrdng in 
detail the action of the various yeasts in the cliief vine-growing districts, 
the Institute placed these r^easts at the disposal of wine-makers in 1912 
and 1913. 'The yeasts included : i) those producing a high alcohol 
content, for “ Aszu’^ wine ; 2) organisms giving a good fermentation e\'en 
at low temperatures ; 3) organisms settling to' the bottom of the liquid 
and suitable for champagnes ; 4) organisms capable of fermenting 
must containing a considerable quantit}’ of sulphurous acid ; 5) highly 
resistant organisms ; 6) organisms which rapidty form a thick scum when 
alcoholic fermentation is complete ; 7) organisms for fermenting red wines. 
Some 45 000 gaUoiis of must were fermented, and in the majoiitA’ of cases 
better wines with higher prices were obtained. In the autumn of IQ13, 
this procedure was continued on a larger scale. As the result of experi- 
ment it was found that the best condition for despatching the yeasts was 
absorbed in sterilised cotton wool, in which condition they retained their 
vitality after 4 or 5 months. 

A description of the properties of the 54 varieties of ferments so far 
selected, and a determination of the maximum quantity of alcohol produced 
in musts of diiferent concentrations of sugar, are in course of progress. 

11) , Expermicnfs in vine-growing are being carried out in vState vine- 
3’ards in diiteient districts, with the object of determining the most suit- 
able time for pruning ; these experiments uill be terminated in 1915, 
after six 3^ears’ duration. At the same time the composition of the bleed- 
ing sap is deterniinecl hy chemical analyses (34 in 1912). HengTs new 
grafting machine was also tried from the point of riew of perfecting the 
work, and as a result of the anatomical examination of the joint and the 
graft it wms concluded that this machine could not efficiently replace 
hand grafting on a large scale. 

12) . Mmtttrial experiments to compare the value of difierent excreta 
have been carried out since 1909. In ' 1912 additional expeiinietits were 
begun, comprising 360 chemical analyses of 86 samples of must. Further, 
anaRses have been made of the fertilising value of grape pomace, tobacco 
refuse, brewers' hops, sawdust, etc. ' Experiments with chemical manures 
in 1912 were designed to establish the most suitable mixtures for large 
areas of soil trapes ; these experiments are being conducted at present in 
7 districts. 

13}. Experiments with different t3"pes of stakes have been made. 

14). Smudging against frost has been tried in four State vine3^ards. 
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15) . Experiments with hybrid stocks. — Nine experiment fields were 
started in 1912 in various localities of Hungar}^ and others are contemplated. 
Three nurseries have been established in different districts for the propa- 
gation of stocks, Obser\-ations have been made of 70 plantations of 
hybrids in 12 different counties, with respect to the suitabUty of hybrids 
to certain conditions of soil, particular attention being paid to the difBcul- 
ties of treating the soil with carbon disulphide. \"arious binding materials, 
such as raphia, bast and jute, have also been tried. 

16) . The Himgarian Ampelography, describing all the more important 
vines, with colour-photographs, is nearing completion. 

17) . Publications. — The Ammaire has been discontinued, and popular 
articles are published in Bordszati Lapok. Vol. IV. of the Annals contain- 
ing only techinical articles has appeared, and the French edition will 
soon be out. 

18) . Vine-growing and meteorological stations. — There are ii of these 
at work under the Institute ; the results given by them, especially as to 
mildew, have been ver^^ useful. Their cHniatological data for 1901-08 
have recently been published under the title of RHhy Antal {142 pp.). 

19) . Observations on the developm-ent and phenology of the vine were 
carried on by means of schedules in 1912 ; the observations now^ extend 
over twelve years. 

20) . Ampelographical Collection. -r-- This is situated at Kobinya, near 
Budapest ; it contains 600 varieties . The Institute also possesses a mneyard 
near Orsova, far from any \dne district, where imported varieties are in- 
creased ; these are then used for hybridization, chiefly to obtain adaptable 
stocks. 

21) , The information department replied, in 1912, to 3385 enquiries 
on all branches of vine-growing and wine-making. 

530 - The Growth of the Roots of the Vine audits Importanoe in the Manuring 
and Cultivation of the Soil of Vineyards. — KROEMERin ZeitscJvrift fUr Weinbau 
und Weznhehandlung, Year i. Parts i and 2, pp. 37-46 and 70-81. Berlin, 1914. 

The writer describes the development of the root-system of the vine, 
particularly the active portion, and its relation to the physical properties 
of the soil. He concludes that the most favourable conditions for the 
deydopment of the active root system occur in the upper layer of soil 
and that the deeper root system is concerned with the absorption of water 
rather than food material, though the more soluble constitutents, such as 
the nitrogenous ones for example, may also be absorbed by these deep 
roots. 

Consequently the removal of superficial roots as generally Carried out 
is injurious to the plants, and appropriate cultural methods ought to 
be employed instead which wotdd encourage the- development of surface 
roots in addition to the deeper root system. 

For the first few years after planting the soil should be cultivated 
deeply while the deep root system develops. In plder vineyards pu fairly 
moist soil the superficial root system can then be stimulated without danger 
to the plants, and care should be taken : disturb the surface ^il 
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by carrying out onl 3 ^ very shallow tillages. The same treatment may be 
adopted in the case of soils with a high water-table. On the other hand, 
in light, permeable dry soils with a low water-table, and es]3ecially in dis- 
tricts of low rainfall, deep cultivation should still be practised to develop 
a deep penetrating root system. 

531 - ProteelioB of ¥mes against Spring Frost. — uur-Saluces^ in Bulletin de la 

Socieii des AtjricuUeurs de France, Year 16, pp. 265-267, Paris, April 15, 1914. 

A S3'stem of protection against spring frosts was organised in the dis- 
trict of Saiit ernes (Gironde) in 1913, with good results. The land of each 
commune was divided Into a number of sections ; In each commune one 
of the growers volunteered to give the alarm: he fires a cannon at nightfall 
if a frost seems likely, then three shots w^heii the fires are to be ht, and 
three more in the tnoniing when the temperature rises above freezing-point. 

Fire places are fixed in the alley’s of each section at intervals of 10 
to 30 yds., and besides them one cauldron on wheels is supplied for every 
12 acres or so ; this moves up and down in a cross shape. The cauldron 
is half full of coal tar, wiiich is lit by means of pine branches ; it is occasion- 
ally^ sprinkled with wuter to increase the denseness of the smoke. The 
fixed fires are made of green pine branches, litter, green grass, etc. By 
this means a very dense smoke was obtained, so that it was difficult to 
find one^s way about ; this completely prevented further radiation from 
the ground. In case there is much current of air, it is well to have extra 
caulcixoBS producing smoke on the windward side. 

At Preignac, in 1913, the cost of smudging on three mornings in April 
for about 5 hrs. each was about 3s 6d per acre for materials alone. 

532 - The WotM^S Trade in Bananas. — Macpartane, John I. in The Tea and 

Coffee Trade VoL XXVI, No. 3, pp. 226-230-4-6 figs. New York, Marcli 1914, 

I. — Importing countries. — United States. This country is the wuiid’s 
greatest consumer of bananas. During the fiscal year ending June 30, 
1913, § 28 657 084 worth of fruit w^ere imported, more than half of which 
consisted of bananas. The latter were imported chiefly from the regions 
bordering the Caribbean Sea, as shown in the following table : 


Imports of Bananas to the United States, 1912- 13. 



No. of btmdties 

Value 


— 

$ 

Jamaica 

II 163 269 

3 488 498 

Honduras’ 

7 983 591 

2 435 006 

Costa Rica 

6 973 684 

2 744 813 

Panama . 

4 438 300 

2 082 502 

Gtiatmala 

2359 250 

600 041 

Columbia 

2 684 749 

I 107429 

Cuba ....... .... 

2 2X3 733 

834 206 

Nicaragua 

I 681 944 

348 064 

'Mexico 

I 541 504 

412315 

Britisb Honduras 

651 054 

163 249 

S. Bommgo 

475 500 

222 626 

Guiana 

184498 

39 932 

Grenada 

4398 

4 III 

Other regions of the West Indies, 

I 625 

466 

Total . . . 

42 357 109 

14 484 258 
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Half of the bananas imported to the United States enter through 
the port of New Orleans, which receives more bananas than any other 
port in the world and possesses special facilities for landing the fruits. 

The value of the bananas imported to Europe is almost equal to that 
of the United States, but the quantity is only about one-third. England, 
France and Germany are the most important consumers in Europe. 

England is second to the United States in imports of bananas, 
which are increasing rapidh". 


No. of bunches 


1900 I 287 000 

1912, 697S876 


Value 

s 

2 740 000 
9 5S7 000 


Germany imports 35 226 000 kg., valued at $2 525 000, while France 
received 21 749 000 kg., valued at §1 219 000. 

II. Exporting Countries . — Jamaica comes first in the exportation 
of bananas : 


1911 16947385 bunches 

191a 13 382 072 » 


The decrease in 1912 is attributed to accidental causes. 

Costa Rica comes- second, with an export of 10 647 000 bunches, and 
shows an increasing production. 

Honduras is rapidly increasing her exports to the United States, 
and Panama has doubled her exports during the last ten years. 

The Canary /$., which were formerly the chief exporters to Europe, 
maintain their exports at about 2 723 000 bunches. 

^$3 ~ CiiropsMSf a New Tropical Afriean Genus allied to Citrus^ — swingi^, 

and Kellekman, Maude in Journal of Agricultural Research, Voh I, No. 5, 
420-436 -{* 7 dgs. -f I plate. Washington, February 1914* 

Tire fruits of Citropsis are known as African cherry oranges” ; they 
are produced in clusters from the axils of the leaves. The writers con- 
sider it necessaiy to establish a new genus to include these African species, 
and they do this by raising the section Citropsis of Engler to generic 
tank. The following species are described: C. Preussii (Engler), C.Scfe^m- 
fuHUi (Engler), C. gahuiiensis (Engler) and C. miraUUs (Chey,), as well as 
C. articidata (Willd.) which is not well known. 

The members of this genus are worthy of the attention of agriculturists, 
sibce several of them produce an abtmdapcei of delicious fruits. C. Schtt ein- 
has given good yesul^ poor sandy soils in Florida, . 
hoped that the numerous fruits may be increased in size 
; Ration with Citrus ; successfui crosses have already been obtained. ' 
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ireciEKE 534 - Ressarch oe the Life History of the Large Warbie Fly (i) and Means of 

Gonlroililg it. ~ I^ucet, Adrisn in Ccmpies Renans Hehdomadaifes des Simices de 

VArndmie des Sciences, Vcl. 158, •STo. 13, pp. 968--970. Paris, March 30, 1914. 

The \Triter coinmimicates fiiither investigations into tlie life history 
of the large warble d}/. The adult lives only until it has mated and de- 
posited its eggs. 

In eleven dies^ observed by the vniter, the average dtiratioii of life was 
from font to five days. During this time the fly does not seem to take food. 
It does not appear either to travel any distance from the place w^here it 
was hatched, flying only in fine, wann weather, and not moving is the morn- 
ings, evenings or cool wet w^eathei. The number of eggs which were found 
in the bodies of four females rvere : 372, 386, 357 and 343, v;hich is less than 
the number found by Guas^r. rlecently-laid eggs contained the larvae 
already clearly formed. 

ICeither placing adult flies on the neck and Ijack of an ox nor enclos- 
ing the ox with some flies in a cage for se\-eral days appeared to alarm the 
animal, from which the vniter is led to believe that the gadding of cattle 
is not caused by warble flies. 

The writer also undertook experiments for the control of w-arbies and 
obtained very satisfactory" results with tincture of iodine prepared according 
to the pharniacopoea. An injection of 0.5 and i cc. of pure or diluted tinc- 
ture of iodine (Gram solution) practised on the sw-'ellings of two oxen had 
the lestilt of killiiig all of the Si laxrme they contained. These experiments 
were to be continued in May in the Depart ement of Ariege. 

535 - Praclleal Olisemtioiis on Contagion in Anlhrax 0! Cattle, 01 Ihe Dimi- 

Mtlon of Gases fey facemation and on Uniform Immnnlxatlon.— viasz, j. 

in Allatcmsi Lapok» XXXVI, Xo. 30, pp. 355-358. Budapest, 1913. 

The writer reports on his results obtained from the dissection of 1200 
cattle and from the clinical obsenmtion of about 250 diseased ones . Contrary 
to the generally accepted opinion, ^ according to which the food is credited 
with being the chief source of contagion, the writer believes that at least 
80 per cent, of the cases are due to the drinking water. In support of his 
opinion he mentions instances 0::' large estates and communes in which 
only the animals that drank the water from certain sources fell ^ill and 
the disease disappeared as soon as these sources were closed. Infection by 
W70unds in the sl^ is possible, but it is so rare that it can be practically 
f neglected. Where, on the contrary, infected wmter exists, the disease may 

'' attack stall-fed animals also, and exceptionally even buffaloes. 

As for the age, it has been obseiwed that in such localitiesnot only steers 
contract the disease, but also calves immediately after weaning, and this 
so frequently that they must be regularly vaccinated at that time. In order 


(I) See No. 144, B. Feb. 19x3; No. 251, B. Marcli 1914; No. 445, B, May 1914. 
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to aroid cases of sickness due to the inoculation, it is recommended to grind 
very iiie the powdered matter used for vaccinating, as by this means it 
can be more exactly dosed, 'dnh" the matter obtained from the liquid 
contained in the swellings is suitable .or this puri ose, as that obtained 
from the muscles cannot be reduced to a uniform powder. 

"ibi‘se:’;mg this method, 5000 head of cattle have been inoculated 
in the course of eight years wdthout any losses, and only in the ninth 5’ear 
did two deaths occur shortly after inoculation* 

For the treatment of diseased animals intravenous injection of hydrogen 
peioxirle, followed b}' the incision and washing out of the swellings, is recom- 
mended. As a prophylactic measure immediately on the outbreak of the 
disease, a search should be made for infected wells ^ot other sources 
of water. 

536 - SwIne-pOX in Young Figs. — BAk, E. in Allatorwsi Lapok, Year XXXVI, No. 52, 
pp. 620-621. Budapest, December 37, 1913. 

The existence of swine-pox ^vas until recently considered doubtful. 
Ciiaiiveaii, Gerlach and R. Koch had, however, demonstrated that cow-pox 
can be artificially communicated to pigs, but under natural conditions the 
disease had hardly ever been observed. In 1906 Szauto proved that pigs, 
especially sucking ones, sometimes contract the disease and that the3" com- 
municate it to healthy animals hy merel^^ living with them. Since then, from 
year to year the number of observations has increased and it appears that 
in many districts of Huiigaiy- the disease is fairly frequent, that it attacks 
some herds ever^^ 3’ear and that sometimes it causes considerable losses. 
This is especialty true of districts on the right bank of the Danube, where, ac- 
cording to the writer's observations, it is one of the most frequent diseases 
of sucking pigs. Generali}’- it develops so insidiously that the owner is only 
aware of its presence when a proportion of the weaned pigs are arrested 
ill their development or some of them die. When the herds are once in- 
fected it is vet}-’- difficut, as with cow-pox, to free them again, even making 
use of repeated disinfections. 

The disease is accompanied hy severe itching, which leads to the pro- 
duction of an eczema. The course of the attack is generally mM, but 
sometimes serious losses occur, mostly through complication with intestinal 
catarrh or chronic catarrhal pneumonia. In one herd the necrosis of the 
teats was observed, but it is not certain that, this complication was caused 
directly by the disease. Protective inoculations with cow'-pox lymph 
gave good results in several localities on about 400 ^romig pigs. Small no- 
dosities were formed at the place of inoculation, but otherwise the animals' 
health was in no wise impaired. In one case, a few pigs developed small 
pustules on the inner side of the thigh, where thej' had been inoculated, 
and after 6 or 8 w^eeks all the other animals fell ill, but not seriously. It 
is not impossible that these inoculations, wMch of late have been more 
frequently practised, may have contributed to the spread of the disease. 
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537 - Caises aid Elects ®f Ciyptorellism. — ZsAmAr, George in Allatomsi Lapok, 
Year xxsvn, No. 6, pp. 61-64, '^o. 7, pp. /4"7S, No. 8, pp. 90-95* Budapest^ Februaiy 
7, 14, 21, 1914* 

With the object of throwing more light on the question of the pro- 
creati\’e power or the sterilit}' of cryptorchids, the writer subjected eight 
testicles which had been retained by monorchid horses to a rigorous histo* 
logical investigation as to their sperm-producing capacity. 

The result of his investfgations can be summarized as follow’’s: 
Independently of whether the testicles had been retained in the ab- 
domen or in the inguinal canal, and of the age of the animal within 
the limits of 2 to 3 years, the germinative cells in the tubuli are 
represented only by earlier stages of development, as spermogones or at 
most spermoc^des. vSuch testicles therefore resemble normal testicles in 
young animals, with the essential difterences that in the former degener- 
ative processes point to the cessation of development, while in the latter 
the conditions for further development exist. The degeneration concerns 
more the germinative cells than Sartoli’s cells, while the so-called plasm 
cells on the contrary seem more numerous. 

The formation of sperm in the retained testicles does not reach the 
degree of being vital and fertilizing; consequently stallions that are 
completely cryptorchid must be considered as sterile and monorchid 
stallions as owing their generative powder only to the testicle which has 
descended normally into the scrotum. 

If the male sexual characters are well marked in completely cryptor- 
chid horses, this is explained by the fact that the so-called plasm cells 
■which produce the inner secretion have not suffered any degeneration. 

538 - Sugar in Blood — Biersy, H. ami Fandard, E. in Cmpies rendus 

hehdomadaires dcs seances dc V Academic des Sciences, Vo!. 158, No. i, pp, 61-64. Paris, 
Jannary 5, 1914. 

The blood of horses, chickens and dogs w^as examined for sugar, 
and it was found that venous plasma was always richer in sugar than the 
corresponding arterial plasma. 

339 - Iniuesee of Fluorine on the Animal Organism, — Schwwzer, p. in BmUc’ 

mische Zeiischnfi, ¥ol, 60, Part I, pp. 33-42. Berlin, Febmar}’ 14,1914. 

Experiments with rabbits led the wmter to conclude that fluorine 
introduced into the body caused a loss of lime, chlorine and fat from the 
bones ; even in daily doses inferior to one millionth of the Hve weight 
it acts as a poison, and consequently is strictly to be avoided for preser- 
ving mashes for live stock and similar uses. 

540 - The Food faille of Certain Grasses. — GRtcoiRE, a. and Carpiaux, e- in 
R€ppofl& St Communications du Ministire Bel^e de P Agriculture ei des Twavam Publics^ 
, _ ^ 8y pp. 5-48, Brussels, 1914. 

. . The following grasses, Italian r3^egi'ass(io/fwm English ryegrass 

{Loiinm fmmie), taU fescue {Festma etohr), tall oat grass {Arrhmathmm 
elaiim) and 'timothy {Phletm fratmse), investigated from two points 
of \iew: 1) their iood value, and 2) the assimilation by the animal of Hme 



Tab]^/J. — Chemical composition of hay {per cent.). 
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Tabee II. — Results Of digestibility trials. 


Percentage digestibility: mean of 3 sheep. 


Kind of bay 

Dry 

matter 

; % 

Organic ; 
matter j 

Crude 

protein 

Crude 

fat 

Nitrogen 

free 

extract 

Crude 

fibre 

li&limi fye^miss : 

Cut young 

. ■ 82.15 

74.6 

56-4 

53.4 

79.1 

73.7 

Cut in flower ...... 

80.32 

38-7 

26.4 

36.4 

68.0 

46,2 

English fve^rass: 







Cut young .... 

. . 80,06 

76.0 

62.1 

53.1 

80.6 

76.6 

Cut in flower ...... 

. . 80.93 

59.S 

40,9 

4S.9 

64.7 

55^1 

Tail fescue : 







Cut young 

. . 83.28 

70.7 

63.2 

55-9 

75-4 

67.7 

Cut in flower 

. . 84.42 

' 63.3 i 

53-6 

! 73-0 

64.3 

I 53-5 

Cut alter flowering . . . 

. . ^ 87.S4 

56.7 , 

51.0 1 

i S2.6 

j 62,1 

47,0 

Tall oai ^^rass : 

Cut young 

• • ' S5.47 

57 -S i 

i 

46.5 

52.3 

54-4 ■ 

i 

63.9 

Cut in flower 

. . 85.90 

56.4 ; 

43-7 

: 48.7 1 

1 1 

47*5 ; 

66.3 

Timothy : 

Cut after flowering . . . 

• • : 83.93 

i 

; 54-4 1 

1 

37.1 

1 1 

: j 

1 60.1 j 

62.5 j 

i 

43.9 


and piiosplioric acid contained in the grasses. The first three were sown 
on an old experimental field at Geniblotix in Hay 190S ; no manure was 
applied, a good set was obtained and the first crop cut in September 1908 
under good weather conditions. In April 1909 the plots received iSo lbs. 
of nitrate per ace, and half of each plot was cut on June 15, the hay 
being got up in good condition, while the other half was not cut till later 
and made in bad weather. The other two grasses were also sown on an 
old experimental field at Gembloiix, but on land in good heart. Seed was 
sorra in igog and came up normally; 180 lbs. of nitrate were applied in 
April. A good crop of tall oat grass was obtained, but only a moderate 
one of timothy. 

Food value of hay. ^ — Feeding trials were carried out on sheep in Kuhn 
feeding boxes similar to those in use at the jHockern Experimental Station ; 
the faeces and urine were also collected by the same system as employed 
at Mocbem. The trials lasted a fortnight after a preliminary preparatory 
period of a week. The hay was chaffed and carefully mixed with other 
foods, samples being anatysed by Belgian official methods with slight 
modifications. The results are tabulated in Table I and compared with 
those obtained by Pott for similar plants. 

The two sets of figures are somewhat different : the tw^o kinds of rye- 
grasses and timothy contain less albuminoids and the two former more ni- 
trogen-free extract than Pott's .samples and the percentage of fibre in 
English ryegrass in also low^ex; tali oat grass is poorer in nitrogen-free extract 
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TabbE III. — Average amount of total organic matter and digestible matter 
{and their starch value) provided per day and per 1000 kilog, live weight 
in the di^&renJt hinds of hay {in kilog.). 


i 

Digestible matenal 


Kmd of bay 

organic 

matter 

* Crude 

1 protein 

Crude 

fat 

[ Nitrogen 
free i 
1 extract ’ 

Crude 

1 fibre 

! 

btarcn 

Value 

Italian ryegrass : 1 

Cut young 

1 

15.984 

! 

1 1043 

' 0.231 

1 

i 

1 7-456 

1 

1 3-037 

1 

8.3 

Cut in flower .... . . 

14.200 

1 0 209 

' 0 064 

1 6.105 

] 1-975 

! 5.7 

English ryegrass : 

Cut young 

15448 

i 

* 1 293 

1 0.252 * 

1 

6-533 

3.667 

1 

8,4 

Cut in flower 

14.642 j 

0-398 

0.105 

5607 

2.647 

‘ 59 

Tall fescue t 

Cut young: 

16.298 

1.400 

0233 

6,884 

3.080 

1 

! 

[ 88 

Cut in flower 

15.285 1 

0.729 

0.328 s 

5.452 

2.602 

6.4 

Cut after flowering 

15 823 

05S3 

0.425 

5.303 

2.656 

5.8 

TiM mi grass: 

Cut young 

1 

15.172 

0506 

0.143 

4.028 

4-053 

5.0 

Cut in flower ........ 

13316 

0.386 

0.100 

2.826 

4-055 i 

3.8 

Timothy : 

Cut after flowering . . .... 

15.502 

0.309 

0.159 

5.184 

1 

j 2.239 

3.9 


but ricber ia cellulose. These differences show how the com^sition of 
hay may vary from year to year and the very approximate value of figures 
in recogtiised tables. 

Results of digestibility trials are given in Table II, and in Table III 
average amount of total organic matter and digestible material (to- 
: with their starch values) provided in the rations per day and per 1000 
, five weight. 

Burner’s maintenance ration for an adult sheep is as follows : 



Dry matter . , • , . .... 18.23 

Crmie digestible protein . . . 1.20 » 

ji » fat , 0.20 » 

Nitrc?gen-ftee extract -j- fibre , IQ.50 » 

Staixli . . ...... 8.30 » 


Of the expeifch^iKtal^fa^^ the. two ry^ass^ and the tall feseifOt 

ym& the only one» (4 elements op to 

standard, ai^ aiteo^ 

% idle ajpunak ^ 

{(Kid and tlmt' ctpbeWiifii 
"Heio per day and per sooo kJkig, live 
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Tabee IV. — Loss ( — ) or ^ain (+) of protein to the animal body in gms. 
per day and per 1000 kilog. of live weight. 


Italian ryegrass : 

Cut young -1-256 

Cut ill flower — • 34 

Enrjish ryegrass : 

Cut young -f 322 

Cut in fiow^er 4 - 25 

Tall fescue \ 

Cut young . , . +153 

Cut in flower 

Cut after flowering - -f. ^3 

Tall oat grass z 

Cut young . * 43 

Cut in flower -f 44 

Timothy : 

Cut after fiowexing -f S 


The present results would seem contradictory to those obtained by 
Kellner, but the discrepancy may be explained by the fact that Kellner’s 
maintenance rations are not minimum but maximum maintenance 
rations, i, e. that any increase will cause the animal to put on weight, and, 
consequently, the rations can be reduced within certain limits without 
causing the animal to actual^ lose weight. 

The digestibility coefficients obtained in the present trials are tabulated 
in Table V and also stated as percentages of the hay made from 3rouiig 
grasses. . Kellner’s digestibility coefficients for hay made from grass in 
flower (Table VI) differ considerably from these results. He places 
English ly-e grass below Italian with regard to digestibilit}’, while the 
order is reversed in the present results. The variation in digestibility';, 
makes it difficult to judge of the relative value of the, plants on 'this basis, 
but the remarkable digestibiEty of tall fescue may be pointed out. As the 
time of cutting advances the digestibility decreases,' but even in this de- 
crease there is considerable variation with the different species ; with 
taE oat grass the decrease is smaE, while with the ryegrasses and the fescue , 
the decrease amounts to 25 per cent. , and of the nutrient elements protein 
suffers the largest proportional loss. Considering both digestibility results 
'and the production per acre, the value of the above grasses as fodder plants 
may be dassed in the foEowiiig order : i) taE fescue, 2) English rye grass, 
3) Italian rye grass, , 4) tall oat grass, and 5) timothy. 

Mineml muM&r, — It is impossible to determine digestibflity coeffidents 
,for the various mineral elements on account of the large experimental 
error which would occur due to the interchange of salts in the animal 
organism ; a balance can only be struck betw-een amounts fed and^ amounts' 
excreted. This balance showed a considerable loss of Erne to the animal 
body when the ration consisted entirely of grass hay, fescue and timothy*, 
causing least loss. The wmters analysed the urine for sxHdc add and were 



Tabus V. ■— Digestibility coe^cients. 
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TabeE VI. — Kdlmr's digestibility coefficients. 


Kind of iiay 

Protein 1 

1 

Fat I 

1 

1 

Nitrogen 

free 

eartract 

1 Crude fibre 

crude 

i 

putt \ 

Italian ...... 

• ■ i 63.4 

54.4 * 

i 

43.S 

65-5 

: 65.1 

English ryetjms .... 

. . 50.0 ! 

39-3 ! 

29*9 i 

55-1 

5I-O 

Tall fescue 

. . 50.0 

38.4 i 

29.9 ^ 

53,7 

' 53.1 

T imothy 

. . 47,1 

41.6 

41*7 : 

62.0 

j 53*0 


led to believe that the two following causes might account for the observed 
loss of phosphoric acid and lime : 

'i. The acidity of the ash of grasses, due more especially to silicic acid, 
produces an eminently toxic effect ; silicic acid goes into the dxculation, 
where, notwithstanding its weak acid properties, it plays an important part, 
causing a loss of mineral bases and eventually even of phosphoric acid, 

2. The movement of phosphoric acid is regulated by that of the lime 
with which it is intimately connected. It would therefore appear that 
the insolubility of the phosphoric acid in the ash of grass is an important 
factor, making it difficult for the animal to make good the losses which 
follow as a consequence of the Hme drainage caused hj the silicic acid. 

The mineral matter of a ration composed solely of grass hay should 
therefore be supplemented. In practice this is usually done by adding 
to the ration fodders with alkaline ash, such as leguminous fodders or roots, 
but failing these means, calcium carbonate should be added. The writers 
carried out some trials in which calcium carbonate was introduced into the 
ration, and observed that the latter substance in no way diminished the 
digestibility of the grasses, while it prevented the losses of lime and phos- 
phoric acid to the animal body, so that a small gain was actuahy recorded,' 


Conclusions. 

1. The figures given in tables of food values cannot be more than ap- 

proximately accurate in so far as they deal with hay made from, certain,;, 
grasses. , //,v; 

2. The dig^tibility of hay decreases with the increase in age of the : 
grasses from which it was made, but the amount of decrease varies consider- 
ably with the different species, wffich may be placed in the following ascending 
order : tall oat grass, tall fescue, English ryegrass, Italian ryegrass. 

3. The food value of various hays differs considerably from that',given 
by KELLNKE.^Tall fescue heads the list and is followed by the 'two rye- 
grasses and tall oat grass. 

4. A ration composed solely of hay made from grasses- caus^es losses ^ 
of phosphoric 'acid and Erne to the animal organism, more especiaEy when „ 
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the hay is cut very yotmg. The chief cause for this would appear to 
be the silicic add present in the grasses, and possibly also the low solubility 
. of the phosphoric add. 

5. The addition of calcium carbonate to the ration has no effect on 
its solubility, but reduces the losses of phosphoric acid and lime. 

541 - Baeleriolc^iea! Research on Ensilaged Forage (i). — C io.Anma^io 

Istituzione Agrafia DoU. Andrm Ponii^ Vol. TI, pp. 165-179. Milan, 1911. 

As a result of ten years’, investigation on the subject, the writer disting-- 
uishes four types of silage : 

1. Silage in which butyric acid bacteria predominate. 

2. Sdage in w'hich lactic acid bacteria predominate. 

3. Silage in which putrefying bacteria predominate. 

4. Silage comparatively free from bacteria. . 

The first two may be considered normal types, the remaining two 

abnormal types of silage. Abnormal silage may be produced either 
when the temperature of fermentation is too Ipw> which favours the 
development of putrefying bacteria, or when the temperature is too high, 
which destroys all bacterial life; consequently the making of successful 
dIage depends chiefly upon the amount of heat produced in the silo, 
;,^tdch may be controlled by the packing, and only to a lesser extent upon 
ihe moisture content and quality of the forage. The optimum temperature 
for the silo is 50® C. (122^ F.), at which terhperatuie lactic add bacteria 
predominate; if the temperature rises to G. {140® F.) the butyric add 
flora is espedally favoured. 

With regard to the question as to whether it is advi^ble^to da^% 
"dlage as sweet” and “sour”, the writer observes that strictly 

or less acid and that con^quently it diould a^ be 
fi^:ac<x»rdling to the degree and nature of its acidity, though it dq^ hot 
follow that fie quality of the silage can always be determined frdiu jfe 
degr^ of acidity : the rule holds good only within certain limits. 

Opinions are still divided with regard to the relatiye vitee of tte 

typ^ of silage for food in general, but when fed to dairy cows the 
. ,^Ves prderence to the lactic add type, as the butyrio add type is 

fiSlib lo Wnt the nu^ 

- ^ also carried out some experirnej^ts, on pure culr 

tm^ ci W the silos. The experimfitfi are nof yet oqahr 

pletdy hut the^ ^ up lead to 

, 1.' ^addition, of lactic add' 

r,:the keeping qua^lties^of the silage, ' ■ , •' 


2, That bacteria act,^pbl^W,.'U|K>n.fie-sfi^^ 


3. lliat teaapTOtiiie it is 

Sieerche BMerUOog^ aui F&fog ^^' by 
2908, 1909, 2910* 
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542 - Toxic Braa« — - Marchadier and Goujosr in Anmles des Falsifications, Year 7, 

No. 64, pp. 77-81. Paris, February 1914. 

Bram undergoes degenerative changes on storage which may be the 
cause of serious disturbances when it is fed to animals. In order to find 
a method of determining whether any given sample of bran be fit for food, 
the writers carried out the following experiments : xoo tons of fresh bran 
were put into a heap in November 1912; in the following February the 
formation of lumps was observed, while in March the temperature had risen 
considerably and the centre of the heap was carbonized. Samples were 
drawn 1} from the outside of the heap which was in friable lumps but 
not discoloured,, 2) from a little further in where the lumps were less 
friable and dun coloured, and 3) from the centre where the bran had 
become a compact black mass yielding a fracture rather like that of 
linseed cake made under high pressure, and looking and smeUing of roasted 
chicory. A sample of the same bran kept apart from the heap was also 
taken, as well as a fresh commercial sample. They were all analysed and 
yielded the following results. : 


1 

i 

i 

Cominerdai j 
sample 1 

1 1 

Bran not j 

i P“t i 

! in iieap i 

' 1 

1 

1 1 

1 Bran from 
the 

1 outside 
! of the heap 

1 

Bran from 
lower I 
layers of j 
the heap | 

i Bran from 
centre of the 
heap ' 

Moisture 

1 ’ 

i 3:2.7 

14.8 1 

1 

13.6 i 

II.6 

1 

II.5 

( total ' 

0.074 

0,172 1 

O.211 

0.776 

2.062 

Acidity as 1 ^ i 

< feed 

Hg SO^ ) i 

1 

1 0.074 

0.172 

1 

0.23EI 

0.578 

1-445 

f volatile i 

o.ooo 

0.000 

0.000 

0.198 

1 0.617 

Fat 

1.32 

1.70 

1. 10 

1 2.64 

4-9S 

Ask . 1 

5*5 

5.8 

5.9 

6.0 

6.2 

Anaeroxidase . 

X>reseiit 

present 

present 

absent ■ 

absent 

Soluble in cold water ' 

10.65 

12-35 

!_. _ .. 

4-35 : 

1 9-&0 

18.30 


The acidity increases as fermentation proceeds, so that at the end^ 
of the process the acid content is fifteen times as high as it was originally, 
and the' oxidising enzymes disappear in the later stages of fermentation^^ 
The writers suggest that these two factors be taken as a base for determin- 
ing whether bran be fit for food, classing the bran as follows : 


Acidity , 

Normal bran , ' . . below 0-150 

Braa aadergoiag decomposition, not yet tinfit for food bat 

liable to become so very rapidly, . . . . . , . • 0.150 to 0.300 

Bran tmnt lor /food above' 0.300 
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543 - The Hate of Iiiheratioa ol Hydroeyanie Acid from Linseed (i)* ~ collints, 
S. H. and Blair, H. in The Analyst, Vol. XXXIX, No. 455, pp, 70-72. I^ondon, 


February 19x4. 

Liaseed was digested with water to which other substances were added 
experimentally and the resulting hydrocyanic acid, when formed, was re- 
moved, by a stream of hydrogen gas, absorbed in weak caustic soda solution 
and estimated colorimetricaUy by the prussian blue test. One particuiar 
sample of linseed yielded 0.38 mgm. of hydrocyanic acid per gm, of lin- 
s^. The velocity of reaction was such that one half of the total amount 
was yielded in 46 minutes, whereas solutions of hydrocyanic add in water 
yielded one half the total amount in 26 minutes, reaching in 3 hours' time from 
98 to 99 per cent, of the total amount present. When the linseed was addi- 
fied to represent digestive conditions, no hydrocyanic acid was liberated, 
and similar negative results followed the use of pepsin and rennet in acid solu- 
tions. Even hydrochloric acid of strength prevented the enzyme from 
working, and ^ strength produced a anarked slowing in the rate of libera- 
tion of hydrocyanic add from linseed. 

With non-ruminant animals the addity of the stomach would render 
the enz3rme inactive. In the case of cattle where 2 to 3 lbs of linseed may 
j . be fed daily, the writer attributes the usually innocuous effects partly to 
V tiW influence of other foods in slowing down the action, and partly to the fact 
that the hydrocyanic add formed must be largely evaporated into the air 
during rumination with its attendant continual regurgitation of the food 
into the mouth. The linseed mash fed to calves is a inorelifcdy source 
of danger. Linseed treated with a large volume of boiling water and k^t 
at 100® C. for half an hour produced no hydrocyanic add gas, but at §0^ 
.. evolution of acid was only slightly checked, though almost compktdy 
. diecfced at ^ C. ; linseed heated dry to roo^> C. or ground finely product 
an increased amount of hydrocyanic add. Liaseed mash ptepsudj in a 
lumpy condition generated hydrocyanic acid from these lumps, slowly 
atfirst, but rapidly when the lumps were broken up, showing that the enzyme 
' not been destroyed in the comparativdy dry material indde the 
* s The extractives, such as petrol, ether, chloroform, etc., had no marked 
on the enzyme, so that the removal of o& from the seed in tte manufac- 
ture ol linseed cake by the solvent method, far from producing a safer mat- 
erial, tends to emcmtrate both e^ 


344 - LifO in ~ Mokod, X. in Rmme Scismes 

7/ t>P- 541-346- . 

Though; is a country eminently adaj^l^ to agrkultuie and 

live stock, itas has remained at a iow levdawhig to the defeetiy^ s; 

methods praOT^^'hy; who' 'make-no.;^ttempts .to '^ve 

;Stock in years^ of be coi^^efabij 

x) 'creating food up^-ia ^permds of dtou^j^ 

my, fomge crops, 
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2) tapping springs and btiilding stone drinking troughs to improve the 
hygienic condition of the present water holes, which are a constant source 
of disease to stock. 

Horses , — The type varies with the soil in the different localities but 
■all axe preeminently saddle horses and belong to the Berber type. They 
are qtiiet, hardy, mettlesome, but are lacking in breed and' shapeliness. 
Usually they are less well cared for than in Algeria, brood mares being 
ill fed and general^ undersized. Where they receive rather better treat- 
ment, such as in the Marrakech district, the superiority of the animals 
is evident. The introduction of Arab thoroughbreds should prove very 
beneficial and the work undertaken in this direction by the State studs 
should give excellent results. 

Mules are very popular in Morocco both for agricultur al purposes 
and as carriage or saddle beasts ; they fetch a good price (£24 to £64) 
and their improvement by means of selection and the use of imported 
asses should prove remunerative. 

CaUle . — A large demand and a low production due to droughts and 
diseases have combined to raise prices abnormally, i, e. to twice their 
value of two years ago. Numerous breeds exist, all hardy and fattening 
readily when well fed. Cattle receive no kind of care ; they are allowed to 
breed promiscuously and are kept out without any kind of shelter. Yet it 
should be possible to obtain both a good milking breed and a good working 
breed from the native animals. 

Sheep, — Sheep number i 500000 in Western Morocco and 900 000 
in Eastern Morocco in those districts under French influence, and would 
be liable to vast improvement under a judicious system of br. eding and 
selection. 

Pigs belong to the Iberian race and are spreading all over the country 
as the natives have not the same antipathy for that species of animals 
as have the Algerians. A good export trade to Europe, where the products 
find a ready market, may be predicted. . 

545 - Live Stock in Mew Caledonia. — Eafforgue, G. in X^a Vic asricole et 
Year 8, No. 7, pp. 1 73-1 77. Paris, Jacnary 17, 1914. 

New Caledonia is situated on the southern limit of the tropical zone and 
has a remarkably constant cEmate, with a mean temperature of 68^ to 77^^ F. 
(mirdmum 57^ F. and maximum 97*^ F.), rather long droughts and occasion-^ 
ally very' wet periods. The soil is only moderately fertile and ina^^ ' be;;|^i 
nnder coffee, but live stock rearing is the chief .resource of the country; 

Colonists embarked on cattle rearing from the outset, using as 'basis 
animals of' the Shorthorn, 'Hereford, Devon and' Aberdeen- Angus' breeds, 
'Crosses' of Shorthorn-Bevons or Shorthom-Herefords are now' commonest, 
and of these 'Two, the former seems the better adapted to t'he' 'cbuntry. 
Large herds, uj> to r 000 head, range freely on the open stations>: Which may 
cover an area pi '15 000 acres each, in charge of mounted 'stodrmen who arp 
ably seconded by their dogs. Males and females are 'never separated and 
breed promiscuously., . , 
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An extensive l^ibliography is appended to the publication, which, in 
its present (second) edition, forms the starting point for the half-yearly 
Review {Rcvw semcsirielle du mouv ementi7%tef national des engrais chimiques). 
The publication of this Review was decided upon at the last General Assem- 
bly of the Institute (Inst. Int. d'Agr., 4^“^ Ass. gen., Beds. II, Rapp. 
Pioda-Raur, 1913) and the first number will appear on September i, 1914. 

606 - Five Years" Mamiring Eiperiments in East Prussia. -- Stuxzer, a. in 

Afheifcn der Dciihchcn Landwirlsdtatls-Gc&cllschaff, Part 258, 236 pp. Berini, 1914.. 

The writer, with his collaborators, carried out in the five years 1909 
to 1913, 66 field manuring experiments on 15 different estates, and 17 trials 
of manures for meadows and pastures on several farms. The most impor- 
tant results obtained are the following. 

1. Potash. — According to the literature on the subject, potash man- 
tires are credited with protecting winter cereals and other plants against 
frost, and this when the potash manures have been spread before sowing 
and the plants have taken up and elaborated the potash. According to 
the writer, it is very probable that the effect of potash manures in this 
direction depends rather upon certain accessory circumstances than upon 
the plant-food potUvSh itself. 

In the experiments, the 40 per cent, potash salt proved better them 
kainit as a winter top-dressing. 

In sowing clover under spring grain (oats or barley), manuring with 
potash should not be neglected, as it is important for the cereal and still 
more so for the succeeding clover. In manuring experiments on permanent 
pastures and meadows, potash manures have proved especially necessary. 

2. Nitrogen. — The experiments have confirmed the observation 
that dunged mangels which received nitrate of soda as well as potash and 
phosphoric acid made much better use of the potash in the manure and in 
the soil, and also of the nitrogen in the farmyard manure. 

Further experience has been gained as to the good effects of the nitro- 
gen in nitrate of lime. 

The effect of cyanamide in these experiments was considerably in- 
ferior to that of nitrate of soda or of nitrate of lime. The troublesome dust 
produced by cyanamide when broadcasted could be avoided by mixing 
with it 10 to 15 per cent, of iron pan. This also improves its action, as the 
presence of iron oxide assists in the transformation of cyanamide into urea. 
This mixture as a top-dressing for winter grain gave an increase in the 
3deld and a better utilization of the nitrogen, viz. from 48 to 62, 29 to 59, 
37 to 78, 49 to 87, 42 to 57 and 46 to 64 (as percentages) in the various ex- 
periments. 

Cyanamide freed from carbide by treatment with steam gave a higher 
yield of grain than ordinary cyanamide in field trials with oats. The same 
result was obtained by adding organic, substances to cyanamide. 

Sulphate of ammonia obtained by Haber's process (combination of 
atmospheric nitrogen with hydrogen to form ammonia) proved equal in field 
trials to the product of coke and gas works. 


4 
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exclusively by coopetative breeding and economic associations. Up to 
tile present 3500 cows on 692 farms have been tested. 

Moravia has, at present, two testing associations with 50 members 
and 320 cows. 

Ill Upper Austria the Simmentaler Cattle-breeders' Federation at 
Scharding has kept milk records since 1904. Since 1912, 96 breeders with 
888 cows have submitted to the control. From 1904 to 1912 the average 
milk yield rose by about 44 gallons per head per annum. Tu 1910 the 
Federation of Simmental Breeders at Ried began the work of milk record- 
ing, and the next year the Montavon breeders followed suit. In the 
latter federation, 191 members with 2S79 cows submit to the control. 

In Salzburg, for the last two or three years six cooperative breeding 
associations with 1675 cows have been keeping milk records. 

Extensive test milking is practised in the Tyrol also, but on account 
of the communes and farms being so wideh^- scattered in the high moun- 
tains, a good deal is left to the private recording of the farmers. 

In Styria, the '' First Styrian Jllilk Control Association '' has carried 
out regular milking tests since 1904. In that year it numbered ii mem- 
bers with 365 cows, while in 1914 there were 30 members and 1050 cows. 
The contributions for large landowners are i6s Sd per year and 2s 6^ per 
cow per year, while peasant owners pay only xod per year per cow. The 
association has a yearly State subvention, which has grown gradually from 
£33 4s to £125. The tests are made three times a week, three persons 
being employed for the purpose. 

Besides the above, milking tests have been practised in Styria by 
the Federation of Murbodner Cattle-breeding Cooperative Associations 
since xgio. At present 1632 cows are under control. 

54S — Bed Plsmlsll Cattle. — • Raquet, H. m AnnaUsde Gemhloux^ Year XXIV, No. 2j 

pp. Sr-102. Brussels, February i, 1914. 

The total number of Flemish cattle is estimated at 700 000 head in 
France and 500 or^o head in Belgium. In Flanders in 1912, their density was 
about I to 2 % acres. As milkers they are almost equal to the Dutch breed 
when under a favourable system of management : 14 cows on the farm 
of Mr, Talpe of Hooghlede, West Flanders produced during the seven 
years 1902-1908 an average annual yield var5dng from 780 to 1080 gallons 
with the nature of the season, being highest in the wetter seasons. - 

• At agricultural shows in Belgian Flanders, points are awarded ac 
cording to the following scale : 

Com. 

General appearance, frani'"* 20 1 

Dorsal line 10 f general conformation 

Head, boras, breed characteristics, coat colour 10 . 50 points 

Skill . 10 I 

Udder and teats 20 i 

Milk veins, 2o ' Milling qualities 

Escutckeon lo^ 5° points 
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Dorsal line 20 

Frame 

Fore quarters . . . . 20 

Skin, horns 

Pedigree, milking characteristics, escut cheer . in 


100 

The breed is very adaptable and has been substituted for vSwiss and 
Dutch cattle in the province of Santander (Spain). It has successfully 
established itself in Argentine, but the Argentine strain, which is the result 
of crossing the old red-and-white Flemish cattle with Shorthorns, is more 
like the old Zeeland cattle than the modern Flemish breed. The breed, 
represented by 52 bulls and ii heifers from the best Flemish herds, has 
also been imported into Sa6 Paiilo, Brazil. 

The French herd-book was started in 1886 at Bergues, while the Fle- 
mish one is of more recent origin . and has its headquarters at Roulers in 
West Flanders. The writer considers that for . registration purposes, the 
breed should be divided into three sections : i) ndlking type, red with a 
black nose, the original type ; 2) beef t3rpe produced by crossing with the 
Shorthorns , red with a pink nose ; and 3) general purpose type with 
predbminant milking qualities, red and white with a pink nose. He fur- 
iier suggests that the fee for entering should be abolished as an encourage- 
ment to breeders. , 

549 - Determination of Growth in Grazing Cattle. — bruchhglz, k. g. ia Deutsche: 

Landwirischafiliche Tiersaucht^ Year x8, No. 16, pp. 185-18^. Hanover, April 17, 1914. 

The writer divides young cattle into three group i according to the na- 
ture of the growth they make while at grass: i) Those which ferm chiefly 
bon:s and flesh: thee eventually grow to big beasts, and when stfl! 
young give promise of becoming good breeding, mil^g or fattening 
stock. 2) Those in which the increase of weight is almost entirely due to 
f at : they always remain small, and are less valuable than those of the 
first group. ,3} Those which make Httle increase in fat, bones orfl^h : 
they will always be poor animals. 

To find out to which category the young stock at gra^ belong, it is 
essential to take body measurements as well as noting the increase in weight. 
The writer recommends taking only the girth measurement, at the begin- 
ning and end of the grazing time, as taking detailed measurements of a large 
number of animals is very laborious. The value of this method is shown by 
the accompan3?ing table, in which data are given for eight heifers ; these 
were turned out to grass in May, at eighteen months old, and taken off 
again in October. Four months after dropping the second calf they w%e 
; weighed again for comparison wirh the data obtained earlier. . 

' It may be notod that tte chief increase of li^e-weight took place 
in May and June ; four cf the heifem showed much less increase in; Jiffy 
and three of thern a decreato September. T g^tth 
;?:'iitee^d:nmch more' 'evenly,, ■ 'd' ' ^ ", ' 
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Increase in ro eight ard girth of heifers. 


Number of heifer ; 

1 

' ! ^ 1 ^ ' 

5 

a i 

7 

8 

increase in live- weight dti- i 
ring gracing period, .lbs.'' 

216; 

i , 

249' 129! 64' 

115 

1641 

293 

140 

Increase in girth during gra- 
zing period . . . . . in. \ 

12 

loi 9%i s; 

7% 

i 

3/2! 

2% 


Eive- weight 4 months after ; 
second calving. . . . lbs. ’ 

1456- 

I 3 lS; I 397I 1273 

i 

I 2781 

ii 54 j 

I 067 

1 1005 


The table shows clearty that the heifers which increased most in girth 
were the ones which eventual!}^ made the hea\d€St cows, while the increase 
of live-weight at this period shows no correlation with the live-weight of 
the mature animals. 

550 - Hereiity of ®w!n Births in Cattle, — xthlma^w, e. in DeniscU Landmiftsckafi- 

Ucfx TienucU, Year 18, No. 14, pp. 163-164. Hanover, April 3, 1914. 

The writer has investigated a herd in which the birth of twin calves 
has been vtrj frequent. He found two sisters which had borne twins 
2 out of 7 and 4 out of 9 times ; the dam of these cows (as w'ell as the two 
other sisters) never had twins, but the maternal grand-dam once gave 
birth to twins. Two daughters of the first cow have also given twins 
(each I out of 3 times), 'svhile two daughters of the second cow have 
calved tW'O and four times respectively without producing twins. 

The bulls used have been of various strains not known to have a ten- 
denc\' to twin-production. 

The evidence seems to point to a twin-producing character being 
inherited from the grand-dani mentioned. 

551 ~ Maroeco Sheep and their Products. — Bulletin ecommique du Mar&e^ Year I, 

No. 6 , pp. 5-7. Rabat, AuRtisl 15, 1Q13, 

There are tw^o chief breeds of sheep in Morocco. 

1. The Muhiya Basin breed, found in the high plateaux of Eastern 
Morocco, has a close fleece very similar to the Merino; it is hardy and 
resistant to drought. 

2. The Atlantic or Western breed which is a kind of degenerate meriho. 

These types vary to a certain extent; in the neighbourhood of Tangiexs, 

some imported Spanish Merinos have improved the local sheep, while in 
the neighbourhood of Fez two modifications aremet with: the 
with a long silky fleece, and the Berber which is smaller with a heavier, 
coarser fleece. 

The principal sheep-breeding centres are the High Plateaux of Eastern 
Morocco and' the^ fertile plains of the Atlantic coast, the Rharb district/ 
the district of Beni Hassen, parts of Shawia, and above all the Marakesh 
district, the 'annual production being approximately as follows: 
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Rabat district loo ooo 

Fez and Sifru district . , . , ooo to 6o ooo 

Meknes district . . ’ 20 ooo » 25 ooo 

Sbawia . 5 ® ooo j’ 60 ooo 

Mazagaii and Safd districts , . 300 ooo 

In the Rabat district, prices range from 12s to 17s per head. Ex- 
ports by sea are prohibited; sheep may leave the country by way of Algeria 
(approximately 200000 per annum are exported), and are taxed 3<f ^ 
head on passing out at the frontier. Shearing is carried out in spring and 
the natives take the fleeces to Jewish or European dealers the following 
winter and receive is 4^ to 2s per fleece. The wool is graded into three 
qualities: 

j. Omdigha- — short and fine, comes from Shawia and Tadla and fetches the 
hipest price. 

2. Aboudia — msdinm quality and unwashed, comes from the Rharb district and the 
Sebu Valley, 

3. Beldia — low quality, comes from Rabat, Saffi, and IVIazagan districts. 


Exi>orts are taxed a lb. on waaked wool and 6 y^d z lb. on tin- 
wasked wool, the washkig having caused the wool to loose 50 to 60 per 
cent, by weight. Formerly France was the only importing country, but 
now Germany takes a large part of the wool produced, as is shown by 
the following table: 


Importing country 


Value of imported Moroccan waol 


— 

1909 

1910 

1911 

1912 


i 

£ 

£ 

i 

Prance .... 

74250 

91 600 

106 800 

32 740 

Bngland . . . 

, 6 ooo 

13060 

5 250 

4290 

Germany , , . 

. 26 990 

69 63b 

90240 

32580 


Earge quantities of skins are exported. Sheep skins are also largely 
tsirhed into slippers, which are then exported to Algeria and Egypt. 


55a - Development and Prospects of Sheep Breeding for Wool In German South-- 

We^ Afdea. (r^cture given by Prof. Ooi-F at the meeting of the Kolonial Wirt- 
schafUiches Komitee) in Zeitsehrift fUf Schafzuchi^ Part 4, pp. 81-86. Hanover, April 1914. 
The breeding of sheep for their wool is destined to become the most 
important branch of fanning for at least one half of the tbtal area of Ger- 
man South-west Africa. The most important area is tha whole south of 
tke colony, that is all the country south of a line running eastward from 
Windhuk. Then in the northern half of the colony there is, a western dry 
which is lx>unded on the west by the Hatnib desert and on the east 
, by a line drawn from Windhuk to th^ pasrfng through Wal^ 

daw. Omamru and Franxionteinv To the north and east of this district 
; cattle are more suitable than sheep, as the thoiny pasture mjure the &e©esr 
April I,. 1912, the number of wcN^ish^, im,;: 0 ernmh.Sout^ 
Al^was 46^i. The3deid of wool feiirierior to that of South AJ 
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is 8.8 lbs. of iinwasbed wool per head; in igio the export from German 
South-west Africa -was 186180 lbs., worth £37 401. If this industry is to 
develop satisfactorily, the breeding and management must be improved 
with the introduction of special wool-producing breeds, the aim being the 
production of wool of the best quality. 

As the most suitable sheep the wniter lecominends Cape Merinos, w^hich 
might be improved by the introduction of pedigree rams. In the North of 
the colony the German TuchwoUschaf wwld probably be suitable for 
crossing; in the south, however, the German, Australian or African Kamni- 
wollschaf would be more advisable for the present. 

553 - Present State of Milk Recording for Goats in the Geiman Empire* — Report 
made in the autumn ot 1013 to the German Agricultural Society, subcommission for 
milk records for goals, by Br. jMuiikr of Bortmuiid; In Mitfeilungen der Deutschen 
Landwirtschajis-GcstlischaU, Year 29, Part 9, pp. 13S-240. Berlin, February 28, 1914. 

The German Agricultural Asscciation {I).L.G), in the smnmer of 1912, 
addressed an enquiry to all the central agricultural offees (kndwirtschaft- 
liche Zentralstellen) on the present situation and development of milk 
recording for goats, and received the following information. 

Milk records are kept at present in the Grand Bucliy of Hesse, in 
Hess e-H assail (district of Wiesbaden), in the province of Saxony, in the 
Rhine province, in Westphalia, Hanover, Brunswick, Coburg and Sachsen- 
Altenbiirg. and in the Kingdoms of 'Wiirtteniberg and Saxony. In se- 
veral localities, as in Silesia, Oldenburg, Baden, Pkvaria and hippe, the 
record of performances has been begun, but up to the present there are 
no complete yearly records available. The milking tests, which yield 
more or less useful figures, are about 510, and refer to the most different 
breeds of goats. The fiivt tests appear to have been made in the Grand 
Ducliy of Hesse and in the Kingdom of Saxoa3" about the end of the last 
centuiT. Recently, thanks to the increasing recognition of the importance 
of milk recording work, it has been receiwng considerable financial nid 
from the numerous agricultural central offices. Special instructions on 
the method of carrying out these milking tests ate at present published, 
only ill Wiirttemberg and Hanover, though short directions are to be 
found almost eveiywvhere. 

The best results have been obtained in those localities in which a 
special control assistant was available (Westphalia), or in those in w^hich 
some organization took an interest in milk control. 

Most of the observations,, especially of late years, are no longer made 
by measure, but by weight, and if possible every fortnight. In only 'a 
few^ localities are records kept of the weight, age and mating of the animals 
and of the number and weight of the Mds dropped. Data on the height' 
and girth, and on the feeding and utilization of the food, are nowhere 
to be found. On the other hand in some places the net returns have been, 
calculated. The results vary beteieen — 5s gd and -f £ 7 10 s per animal 
per year. 

The results hitherto obtained are insufficient for the clearing up of 
several questions connected with the keeping of goats, to a great extent"' 
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because they have been obtained by different methods. It is therefore 
highly desirable that in future uniform methods be adopted. 

554 - The Olfactory Sense of the Honey Bee. — mc indoo, n. e. (Bureau of En- 
tomology, U. S. Dep. of Agriculture, Washington, B. C.) in The Journal of Experimental 
Zoology, Vol. XVI, No. 3, pp. 265-345* Philadelphia, Pa., April 5, 1914. 

Olfactory pores were found on the bases of the wings, and on the 

trochanter, legs, and sting. They numbered approximately 2600 in the 
drones, 2200 in the workers, and 1800 in the queen. They ate described 
in detail. 

555 - Silkworm Rearing in Madagascar (i). - i. Fauch^jse, a. in VA '^nculture Pra- bees 

tique des Pays Chands, Year 14, Nos. 130-132, pp. i2-ii3, 92-102, i 4 o-i 47 - Jan* 

uar.r to March, 1914. — 2. Journal d*A:^nciilt%m Tropicale, Year 14, No., 153, pp. 89*91. 

Paris, jMarch 31, 1914. 

A full account is given of the treatment of silkworms in Madagascar ; 
the Ontre is the most favourable part for Bombyx mori, called “ landikely 
The native worm is Borocera maiagascariemis, known as “ landibe ” ; 
this is reared in the open, either in natural forests of tapia (Uapaca 
dusiacea) in the Centre and afiafy ” on the coasts, or in plantations of 
** {Dodomamudagascmemis)m&Cajam$indim$. Therearetwo 
broods in the season ; the cocoons are grey and cannot be reeled : they are 
therefore carded and spun. This silk gives rise to a considerable trade in 
the island. 

556 -Silkworm Rearing in the Yalong Valley, China-— Eegexobe, a. f., in siLKwo»aas 

AnnaUs de VEcole Nationale d’AirkuUure de Montpellier , Vol. XIII, Paits I-III. 

Montpellier, July and October 1913, and January 1914. 

, The rearing of si kworms in China has been very little improved since 
early times, and it would probably be possible to double the yield at very 
little expense. The writer has studied silkworm rearing at a village near 
the Yalong river in Szechuan ; it varies little throughout the Empire, unless 
subject to European influence, as at Canton and Shanghai. 

In spite of the height (6000 to 7000 ft.), the eggs begin to hatch at the 
end of February or in early March ; hatching is sometimes hastened by 
; keeping the eggs in a warm room ; it lasts three or four days. 

Tittle attention is given to the worms ; they are kept bn heaps of 
leaves of mulberry {Morus alha) or “ta tchou'* {Cudmnia triloba), m 
baskets or on coarse bamboo mats ; these are kept in the roof, and often 
above the kitchen, as the smoke from the green fixeivood is supposed to 
keep away insects. 

Tixe worms of the Eaenchang district (Szechuan) moult three times ; 
each stage lasts about 13 days, and spinning up tak^ another 10 days, 
so that the whole rearing period is 49 days. For the &st two stages oiij 
Cuirania leav^ are used ; they are fed cut up small in the first stagey iri 
large pieces or whole in the second. The leaves are picked once a day; 

^n as the dew is off, and the number Of meals is incre^ed from lour to 

: r' '|j),'See No.' 967, B. Aug. 1913. 
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eight as the worms grow ; in rainy weather they are not fed. It is supposed 
that leaves coveted the fine sand occasionally brought by the wind are 
fatal. The old leaves are not removed till there is a considerable accumu- 
lation of them^ when the worms are picked off into baskets and then put 
back onto the fresh leaves. 

The chief errors in the Chinese method are crowding together of the 
worms and not cleaning out often enough ; for these reasons the worms are 
liable to disease. The only remedy known is to pick out the diseased ones, 
which can be done only imperfectly owing to the size of the mats. 

For spinning up, dn.^ rape stalks or oak twigs with the dead leaves on 
are used. ■ Seven d^js after the cocoons are finished they are placed in 
the sun to kill the lawae, or in dull weather they are put in an oven. 

The moths emerge from the cocoons kept for egg production 12 to 15 
days after the beginning of spinning ; a number of females are made to lay 
on each of the egg papers used: these measure about 17 ii inches. 

Cocoons, — The cocoons ate dmded into six; groups according to shape 
and quality. In a normal rearing there are 15 to 20 per cent, of the first 
quality and 33 to 40 per cent, of the next tw^o, some 35 per cent, 'being 
inferior and 10 per cent, double. 

About 33 fresh or 43 dry cocoons go to a Chinese ounce (37 gms.). The 
yield of raw silk does not exceed 9 per cent, of the weight of the fresh 
cocoons and 7 % per cent, is a good average ; in bad years it may be only 

4 to 4 ^4 

The cocoons are of four chief colours : pure white, canary yellow, 
golden and green. The raw silk is dull and dirty-looking. 

The yield from 25 gms. of eggs may be 23 kg. in a good year, and is 
18 kg. in ordinary seasons, while in France 60 kg. is often obtained. 

Breeds, — Four breeds are known, all being single-brooded and with 
^gs in clusters : 


I. Pe-is'an (micolonrjcl) ; two varieties, oae with white legs {giving white cocoons) 
and the other with 5TII0W legs. 

c. Houa is^an (speckled); each segment with a grey band posteriorly; legs yellow* 

3. Lao him (striped green); uniform dark brown, with pale yellow velvety 
legs; head striped with black; cocoon 'very 'full, but often green and therefore 
not liked. 

4. Ou ts^an; less dark than the preceding, with the same striped head; prolegs 
ydlow. 

There is also a wild silkworm (*' ie ts'an**}, much like the ^*iao hou ts*an 
living on mulberry. 

Diseases, — ''Pebrine'' occurs occasionally in a mild form, and is sup- 
posed never to occur with flacherie ” ; the latter breaks out every three 
or four years and carries off 90 per cent, of the worms. '' Muscardine ” 
takes about i per cent, of the worms, and "grasserie'^ (which prevents 
their spinnmg) about 10 per cent. A good many of the worms pupate, 
without spinning. 
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One of the worst enemies is a which oviposits in the larvae ; its 
spread is encouraged by the practice of leaving the dead worms about 
instead of burning them. 

Mtdhefms,—"Th.em are four varieties : a) with dentate leaves ; b) with 
deeply divided leaves, not so well liked by the worms ; c) uith leaves 
pubescent along the veins, and d) the wild mulberry with pubescent 
leaves refused by the domestic silkworms. A trunk-rot is about the only 
disease seen. 


FARM ENGINEERING. 


557 - MacMies at the Crenem! Agrieulturai Show, Paris, 1914. — 

:^IAX in Journal d\i'~fkiiUim Pratique^ Year 78, Vol. I, Nos. ii, 12, 13, 14, 

pp. 34 i- 344 > 37 i- 373 j 399*402, 43 S- 450 * ^^aris, March 12, 19,26 and April 2, 1914. 

This year the number of exhibitors was 619 as against 665 in 1913, 
The importance of the show, however, was not lessened and bore witness 
to the constant improvement in the construction of agricultural machines 
and implements. In this paper detailed descriptions and figures of 
several of the exhibits are given. 

L Apparatus hr the mechanical tillage of the soil — This class was 
represented by a large number of machines, including almost all those 
which took part in the Grignon and Trappes trials of last autumn. Among 
the tractors, windlass and hauling tractors, motor ploughs and rotary 
diggers, steam lorries and steam and petrol traction engines, the most 
noteworthy were the exhibits of the follovring firms : Compagnie interna- 
tionale des machines agricoles de France, Bajac, G. Filtx, Stock, Bauche, 
Eefebvre, Doizy, Societe de la Motoculture Frangaise, Tourand and Der- 
gtiesse, Foden, Societe fraugaise de materiel agiicole of Vierzon, Pecard 
freres, Tanz. de Mesmay, Case Co., Pavesi and Tolotti, Dion-Bouton, 
Tefebure, Landrin, and Amiot. 

In the latest type of theBEMnsMAY tractor, aH four wheels are driving 
wheels, the object of tins being to diminish the compression of the soil. Its 
width is only 50 inches so that it can be used in \dneyaids. It weighs empty 
about 3080 lbs. One of these machines (15 HP) took part in the inter- 
national competition at Chassart in September 1913, when, according 
to the general report, it ploughed 6.92 acres to a depth of 6.3 inches in 
15 hours 57 minutes, the work being excellent. 

The Case tractor {40 HP) weighs 7.26 tons when in working order; 
at Chassart it hauled a b-furrow gang plough and ploughed 23.34 
to a depth of 6.5 inches in 16 hours 4 minutes. It worked very regularly, 
never stopping for more than a few minutes to lubricate. 

The windlass consists of a four-wheeled chariot bearing a 

vertical Abeiile engine (12-15 0^ 20-23 HP), which drives a mndlass mounted 
on a horizontal axis at right angles to the axles of the wheels. In ploughing, 
two of these machines are used as on the usual double-engine system, Each 
^adlass weighs empty 5500 to 5900 lbs. 
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The Landrin windlass tractor carries a 45 HP engine and weighs 
about 5.4 tons ; it can travel at four dift'erent speeds, from 1,86 to 7.45 
miles per hour. The driving wheels are provided with twelve adjustable 
cleats which can project up to 4.8 inches. The motor by itself proceeds 
rapidly, then stops, anchors itself and hauls in the cable also at four dif- 
ferent speeds, from o.g to 3.7 miles per hour. It can wind up to 500 feet of 
cable. 

Amxo'T's motor plough with a 40 HP Abeille engine is mounted on 
a four-wheeled frame. The driving wheels are prorided with oblique 
projecting cleats which are removed when travelling on roads. The plough 
is situated behind the motor ; it is a double thiee-furrow Flemish gang 
plough, which can be lifted by a kind of crane rvorked by the motor itself; 
thus one man can drive and work the whole machine from his seat. 

PavEsi ahd ToaottPs motor plough consists of a triangular 
frame on three wheels, the front one being the steering wheel and the near 
hind one the driving wheel. The latter is provided with blades which project 
vertically from the lower part of the tire only, and are w'orked by a special 
excentric. The ploughs, from one to six in number, are placed at the 
side of the frame between the steering and driring wheels, so that the plough 
beam is pushed instead of being hauled. One man seated about the middle 
of the frame is sufficient to drive the machine. It is built in two sizes, 16 
to 20 HP and 40 to 50 HP. 

Among the ploughs exhibited in Paris, an improvement deserves to 
be specially mentioned, viz, A. Bajac's movable equilibrium counter- 
weight* As is well known, it is extremely fatiguing for the ploughman, when 
using the hea\^ two or three-furrow double Flemish ploughs, to turn them 
round at the end of the furrow, or to move them on a road or headland. 
In order to obviate tliis drawback Bajac fit a sliding cast iron weight 
(176 lbs.) on to a horizontal hollow bar attached to the fore part of the 
plough (see figs, i and 2). The weight can be retained at the extremity 
of the bar by means of a pin. When the weight is behind the axle of the 
fore-carriage it increases the weight of the plough and presses it into the 
ground, while, when pushed to the extreme end of the bar, it counterbal- 
ances the weight of the plough and allows the latter to be easily handled. 
This principle has been applied by Bajac in several different forms; in the 
'Case of the largest ploughs the counterweight and fittings weigh as much' 
as 440 lbs. and the weight is shifted by a small winch. 

Sowing machines and drills . — Of the numerous drills, that exhibit'ed 
by O. JoiSmssEN is a force feed with an obEquely fluted feed shell, varying 
in size according to the nature of the seed. The quantity drilled is regulated 
by the speed of the feeding shaft ; the gearing is enclosed in a casing and 
may be adapted to 16 different speeds. 

In the « Baby » drlE the fluting is double and parallel to the axle., 

In Lavaiixt's drills the feed consists of a series of claws acting altern- 
ately and varying in size according to the nature of the seed. 

In Ceairuer drills the shoe furrow openers ate replaced, by ^ 

two disks set at an acute angle to each other. 
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Potato planters are represented by the Moline machines and by those 
of Fasciaux ; in the latter a boy seated on the planter throws the seed 
potatoes into holes made in the ground by blades mounted on a disk re- 
volving at right angles to the axle of the wheds ; by changing the gears 
the holes in the rows may be made at 18,20 or 22 in. apart. 

Sprayers and stdphurers. — Various models were exhibited by a 
number of makers, among whom V. Veemorel showed a very complete 
collection. 

BEKGks Bachasse and Co. showed a pack-saddle sprayer in which 
the two cylindrical reservoirs are fitted with a device to diminish or prevent 
the wave motion of the liquid in them which is so trying to the animal. 
It consists of a series of slotted fdt disks arranged paralld to the ends 
of the reservoirs. 

Mirande frEses’ sprayer is mounted on two wheds; equilibrium 
is maintained by spedal harness and the whole can pass between rows 
of vines only 3 ft. 3 in. apart. 

Harvesting machines. — S. Plissonnier exhibited a motor mower 
on Valloton’s system ; it is on three wheels with a 6 to 8 HP engine ; it 
wdghs about 1980 lbs. and cuts 3 ft 3 in. to 6 ft 6 in. according to the ^d 
of crop and the dope of the fidd. 

The SooetEBa France exhibited a motor reaper and binder. It carries 
a smale 3 % HP engine which drives the reaping and binding apparatus, 
while the team only draws the machine. Somewhat similar machines 
are shown also by some American firms, in whidi the engine is partly sup-? 
ported by a small whed. 

Garnier and Co. exhibit a horse rake with several improvements, 
among which is one to deaden the shock of the teeth. 

Among the reapers and binders A, Rivet presented one in which 
the red dats instead of being placed in planra paralld to their axis of 
rotation are disposed helically so as to throw the grain obliqudy on the 
platform canvas; the binding is improved by this means, especially in 
, the, case of short straw. 

: G. Richomme exhibited a combined binder and thresher which on the 
whole r^embles a common binder, but the devator is replaced by three 
sttccesdye threshing devices through which the cereal ascends ; the straw 
then pa^es onto the binder deck and the grain is devated by a bdt 
and poured into sacks. 

There were several POTATO DIGGERS and BEET ROOT lifters, among the 
latter one built by Geicbard & En„s provided with an devator that loads 
the beets into a cart. 

Motors.— A number of internal combustion motors were eshiWted, 
some burning paraffin, others heavy cal, naphthaline and producer ga^ ; 
among these Dubois’ two stidte motor is noteworthy for the distribatJhtt 
which is effeqtedi not by valves, but by the displacement of the jaston 
wiidi uncovers altematdy the opening for the i^cajKs and that fer the 
■|;;'|^|0iasion':(d compressed' air' into'the, case. v:- v" ■: ^ 
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Machines for the preparation of agriculUtral produce for market. — 
Several tlrreshliig machines were exhibited, each of them presenting some 
improved detail. There were fans and straw elevators forming part of, or 
working with, threshing machines or straw balers. Among the latter Teee- 
BVRE-AnBAREr exhibited a baler which turns out bales weighing 77 to 88 
lbs., and which is arranged so as to make small bales also, not exceeding 
32 to 33 lbs. ; and the Compx^onie internaodionaek des machines 
agriCOEES dE Trance exhibited a portable baler with a rapid stroke of 
the piston and canning a 4 HP horizontal engine on its fore-carriage. 

G. Barrauet exhibited a pulp and straw mixer for the thorough mixing 
of small straw and beet pulp. 

Simon fr^res had a motor apple-crusher, being a combination of a 
small engine and a crusher on the same small chariot. 

For iviiie making there "were several labour-saving machines : MabieeE 
'B'sckB.'Es' fotdo - pompe crushes the grapes and elevates them by means of a 
screw working in a horizontal cylinder, which, after crushing them, forces 
them up a vertical or inclined pipe. One of these machines driven by a 
3 HP motor could crush and raise to a height of 50 feet from 13 to 15 tons 
of crushed grapes per hour. 

Alw^ays with a view to saving manual labour many large hydraulic and 
motor wine presses have been built and exhibited. In Marmonieret Mabiee'S 
presses the hydraulic pumps are driven continuously by a motor and a 
special device prevents the pressure exceeding a certain fixed limit. 

In ^Mari^ionier's vertical pump a rapid displacement of 3.4 to 3.8 in. 
per minute can be obtained at first, which grows slower as the pressure in- 
creases. In Mabieee's pump the pressure automatically rises again as soon 
as it has sunk owing to the flow of a certain quantity of must. 

Other machines and implements. — Among pumps one exhibited by 
C. Duquenne for deep w-ells or borings is distinguished by a descending 
column of water under pressure playing the part of piston to an 
apparatus situated at the bottom of the well called an aspirator. Gigon 
exhibited an apparatus, connected with a small clock, which, on being set, 
will automatically discharge into a manger a previously prepared ration of 
fodder when the given hour is reached. 

55 ® - Motor WlougMng Competition of the North Kent Agrictiltura! Association. 

. — The Implement and Machinery Revietjef VoL XXXIX, No. 464, pp. 1089-1093. 

lyondon, December i, 1913. 

On November 5, 1913, a motor ploughing competition was held by 
the North Kent Agricultitral Association at Farningham, at which the 
following four machines competed, the prize offered being a gold medal; 

Saundersoii’s « Universal » Alodel G, iS to 20 H. P. agricullnral motor and a Howard 
3~ftirrow B. Z. plongb, 

Tbe Ideal Agriculttiral Motors Co’s « Ideal » agricuHural motor and a Howard 4 furrow 
piougb. 

The ii Stock » self-contained 6— furrow motor plough. 

The « Ivel » old pattern 20 H. P. agricultural motor with a Cockshutt « K^d Kangaroo » 
S-furrow plough. 



AGKlCUI,a?mUl. MACHINERY ANJD IMFI^EMENO^S 


8oi 


To each machine a portion of land in the same field was allotted. 
The land was substantially of identical character throughout the four 
portions. The depth of the ploughing was in all cases approximately 
7 inches and the quality of the work was fair. The consumption of fud 
after running two hours was measured. 

In making their award the judges made the question of first cost and 
economy of working an important factor. The other points on which the 
judging was based were : Acreage ploughed in a given time, quality and 
depth of work, weight on the land, fuel and oil consumption, ease of trans- 
port, simplicity of design and strength, accessibility and facility of repair, 
adaptability to other farm uses and ease of handling. For each point 
marks were awarded on a variable scale according to its relative import- 
ance. Full consideration was also given to interest on capital, depreciation, 
maintenance and repairs. In the r^ults the points awarded were as 
follows : 

« tTniversal » 357 « Stock » 276 

(c Ideal » . 294 « Ivel » 158 

The following table gives the principal results obtained at the trial: 



. 

« Uulrersal » 

1 

« Ideal » 

« Stock » 

f Ivel » 

Price . . . 

. £ 267 

“ . £ 650 

' 

£ 1050 

& 365 

Acres ploughed in 2 hours. . 

I 

X 

2x4 

% 

/ paraffin . 

44 pints 

^ — 

— 

36 pints 

Fuel consumed . .< petrol. . 

2 » 

52 pints 

— 

■’ ^ '* ■ 

f benzol - 

T- 

— 

6$ pints 

— 

Cost per day 

£ I x 8 s od 

£ 2 12.^ od 

£ 5 6s 4d 

£ 2 os 8^1 

Cost per acre 

4^ gd 

6s 6d 

5s xod 

7s S(L , 


559 New Hand Drills (i). — Von Rumker in Deutsche LmdwiHschafUiche Fresse, 
Y^r XKXXI, No. 33, p. 409 fig* Berlin, April 25, 1914. 

The writer points out the advantages of two hand drills (for one and 
two rows) and one machine for sowing single grains in holes, built by him 
and by H. Teidner. | 

The advantages of the drills conast in their continuous work, in 
thdr easy management and their suitableness for ah seeds and mdhods 
sowing. They allow a very ttmform distribution of seed, even with 
small quantities per unit of surface ; they dp not crush or otherwise injure 
fee seed and they can be instantly emptied by tilting over. The two- 


(i) See: No. 1207, B. Aug. 19x2. 
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row rnacMne allows of the rows being from 3 % to i6 inches apart and it 
is so constructed that the seed can flow into only one funnel if so required. 
The field to be sown does not require any other preparation than that which 
is usual for team-hauled drills, nor is any harrowing required after drilling. 

The marker is especially suitable where grains have to be sown singly. 
With three or four assistants upwards of 50 000 seeds can be sown per day. 

These machines will be found especially useful in plant-breeding 
establishments, in gardening and forestry, and in scientific institutions 
w^here varieties are tested, and in general in all cases in which continuous 
and perfect seeding is required. The prices of the machines are the follow- 
ing : - One-row drill £5 8 s, the two-row drill £7 7s, and the marker or 
single-grain seeder £9 i6s. 

560 - Fletcher and Becker’s Fnill Grader. — The implement and Machinery Review, 

Vo!. XXXIX, No. 464, p. 1072. I^ndon, December i, 19x3. 

The grading of fruits by machinery ensures a more rapid and uniform 
separation than when this work is done by hand, but some machine graders 
axe liable to damage delicate fruit. With this new grader (see fig. 3, facing 
p.8o8), however, bruising seems to be impossible. Apples, tomatoes, goose- 
berries and similar fruit can be separated into four grades at the rate of 
two bushels a minute and cleaned at the same time. 

Each grading surface is composed of indiarubber belting, in which 
suitable sized holes are punched, laced round two rollers, and three such 
units at var3dng heights form the bottom of the main trough of the machine. 
Any of these belts can be quickly removed and replaced by others having 
smaller or larger holes. The rollers carrying the belts are driven by chain 
and sprocket gearing actuated by the operator, who stands at the hopper 
end of the machine. 

The fruit as it is carried along by each belt comes into contact with 
suspended cleaning brushes, which also help the separation, the smallest 
size falling upon the first packing table and the largest passing out at 
the far end of the machine. 

The packing tables are made of canvas and held in strong wooden, 
framing; their height may be easily regulated. 

56x-*« Germania Potato Esieator with Oil Heating, — MascUnen^Zeiumg, Year 12, 

No. 4, p. 45. Berlla, February 15, i 9 i<. 

The Association of German Potato Dryers recently tested the two- 
cylinder potato esiccator ‘'Germania '' at the potato flake factory at Eobnitz 
near Cothen. According to Prof. Parow's report] the trial was very 
satisfactory. 

The special character of this esiccator is that the cylinders are not 
heaipi by steam but by oil at a temperature of 250° C. (482^ F.), heated in a 
special boiler, and then pumped into the cylinders. The work is quite free 
from danger, as the ignition point of the oil is 340® C. (734*^ E.) and neither 
the boiler nor the pipes have to bear any pressure. The return of the oil 
to the boiler is also vexy simple. 

The whole plant, without woodwork and masonry, costs about '£800, 
About £40 worth of oil is required. 
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56 Z - Tbe Manufaetare of Agriealtural Machines and Implements in Russia 
i!l 1911* * — Lmdwirtschaftliche Maschinen u. GerMe, Year 14, No, 13, pp. 15-2!* 
and 40. Artem, Prov, of Saxony, March 28, 1914. 

In 1912 the statistical division of the Bureau for Agricultural Machinery 
at St. Petersburg, considering it necessary to know the present state of 
the manufacture of agricultural machines and implements in Russia, 
collected material by enquiries addr^ed to manufacturers, to factory and 
Inland Revenue inspectors, to the Customs Department and to others, and 
has now published a book on the subject under the title: The manufacture 
of agricultural machines and implements in 1911 and their importation 
into Russia. 

In spite of the great competition of foreign countries, the machine 
industry has developed of late years to such an extent that in 1911 it 
was in a position to place on the home market £6 502 400 worth of ma- 
chines and implements, the output of factories, small workshops and 
private artisans being included in this sum. According to the enquiry, 
about 820 factories build agricultural machinery ; of these 665 are situated 
in European Russia, no in Poland, 37 in the Caucasus and 8 in Siberia. 
Their total output amounted in 1911 to £5 320 017. Table I shows 
the number of factories and the value of the machines built, by them. 

, - Erom this table it will be seen that the agricultural machine industry 
is most developed in South Russia, in the so-called New Russia and in the 
Northern regions. This is due, on the one hand, to the faciEti^ for provid- 
ing the raw material, iron and sted, and on the other to the demand for 
improved equipment in those districts. 

The above sum of £5320 017 is distributed among the v^ous groups 
of machines as follows: 

Tabi;^ II. 

£ 


Tillage implemeats 954530 

Sowing machines 804 500 

nanresting machines , i 312 321 

Threshing machines 713 360 

Cleaning and grading machines , . . . . 239 796 

3 \iachines for preparing fodder 146 225 

Gins and tiansmissicms 298053 

Power motors. , ; . 324062 

Other machines and implements and duplicate parts . . 527 170 


_ ^ ' £5320017 

Among the tillage implements, ploughs represent, about three-fourths 
of the total value. They are built in almost evei^ government but 
specially in Southern Russia, where they were already^ manufactured 
; pu a large scale in the seventies of last century. The total number of ploughs 
, in Russia in 1911 may be set down at §50 w. The ^^act number ; 
- and ydue of machines and implements constructed by 
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Table I. 



j 

Number of 

Value 

Territories and “ govemmeuts ” | 

works 

of otuput 

i 


£ 

CcnlVid a^ficuUural territory: 

Kitrsk, Orel, Rjasan, Tambov, Tula, Voronesh 

73 

341 825 

Middle Vol^a: 

Saratov, Simbirsk, Pensa, Nijiii-Novgorod, Kasan, ITfa . 

63 

169 168 

Lower Voha: 

Samara, Orenburg, Astrakban i 

9 

19 243 

Nei& Russia: 

Bessarabia, Kherson, Taurida, Yekaterinoslav, Don province 

157 

2876 913 

South west: 

Kiev, Podolia, Volhynla 

68 

170 860 

Little Russia: 

Kharkov^ Poltava, Chernigov 

40 

436 242 

Indnsirml district: 

Viaclimir, Moscow, Kaluga, Tver, Yaroslav, Kostroma . . 

48 

32S 715 

White Russia: 

Minsk, Moghilev, Vitebsk, Smolensk 

47 

0 

01 

0 

Lithuania; 

Vilna, Kovno, Grodno 

II 

4 S 953 

Lake district: 

Pskow, St Petersburg, Novgorod, Olonets 

9 

ic-573 

Baltic provinces: 

Livonia, Coutland, Estlionia 

39 

286 63,.} 

£7 rah: 

Vyatka, Perm . . , . 

100 

94 945 

No fill: 

Vologda, Arkhangelsk 

1 

— 

In 50 governments of European Russia 

665 

-1 .S 31 12 1 

Polafid: 

Warsaw, Kalisz, Kielce, Lourza, Lublin, Pietrkow, Flock, 
Radom, Sledlce, Suwalki 

no 

437 088 

Caucasus: 

Kuban, Stavropol, Terek, Tiflis, Erivan ........ 

37 

43 455 

Siberia: 

Tobolsk, Tomsk, Amur prov., Lake district 

8 

8 353 

Tbe whole of Russia . . . 

1 

820 

5 320 017 


cannot be easily determined; still, from enquiries made, their Yalne may 
be estimated at about -£740000. Besides this, a number of facto^ries 
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and workshops mount and repair agricultural machines, for, which they 
also make a certain number of duplicate parts. The value of this kind 
of work may be estimated at about £444 066. 

The grand total of the output of the Russian factories and workshops 
is therefore about £6 502 400. But this is insujBficient to meet the demands 
of the Russian farmers, who still import large quantities of agricultural 
machinery from abroad. According to the Customs returns in 1911 about 
£6 119 124 worth of foreign machines and implements were imported and 
in 1912 about £6 540 881. Among the imports of 1911, reapers, hay tedders 
and horse rakes figure for £2 524 621, threshing machines for £610 907 
and scythes, sickles and forks for £264325. 

The . consumption of agricultural machines has risen during the last 
30 to 35 years from £845 840 to £12 581 870. In order to promote 
still further the use of good agricultural machines and implements, about 
two years ago the Russian Ministry of Agriculture set aside an area of 
294 acres, near the agricultural school of Eugenfeld, for the establishment 
of a permament station for testing such machines. They are selected for 
trial by a special Bureau in St. Petersburg, which appHes directly to 
foreign firms whose machines it wishes to test and informs them of the 
condition of the trials. This season most of the tests will deal with tillage 
machines ; tractors, steam ploughs,, etc. 

563 - The Trade in Agricultural Machines in France. — Coupon, g. ia La vie Agri- 

cole et RufaU^ Year 3, No. 18, p. 469. Paris, April 4, 1914. 

There being no available statistics as to the quantities of agricultural 
machines and implements made in France, an idea of the development 
of this industry can only be formed from the statistics of the imports 
and exports. The annexed diagram shows the rapid increase of the imports 
since 1895 and the dow rise of the exports. 

By far the. greatest quantity of agricultural machines, and implements 
imported into France come from the United States, namely from 55 per 
cent, in 1895 to 69 per cent, ia 1912. The next most important cotmtry 
in this connection is the United Kingdom {37 per cent, in 1895 to 10 per 
cent, in, 1912) followed by Germany, from 5 per cent, in 1895 to 10.5 per 
cent, in 1912.) As for the kinds of machine imported, mowers, reapers 
and binders occupy the first place.; During the first 10 months of 1912 
and of 1913 they ampunted to about 70 per cent, of the total imports. 

French machines axe exported to many countries, chiefly however 
to the French colonies and protectorates. 
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French imports and exports of agricultural implements. 

Gross we^ gilts. Values. 



Imports 

(1) I miilioE kilos = 2 204 620 lbs. 

(2) I miiliou francs = £39 648 16s 8d. 


Exports 


564 - Imports and Exports of Agrlenitnral Machines and Implements Into mi 

out of Germany in 191S. — Ma$chinm-Zeiiun^^ Year 12, No. 4, p. 42. Berlin, 
February 15, 1914. 


The following table shows the numbers and value of the most important 
agricultural machines imported into and exported from Germany during 
the year 1913: 



Imports 

Exports 


No. 

Value 

£ 

No. 

Value 

£ 

Tkresliing machines . 

526 

__ 

20 189 

441 176 

Iron ploughs 

5362 

— 

292 610 

653 593 

Ploughs for power motors 

268 

— 

326 



Mowers and reapers . 

5063S 

I 176 468 

6508 



Milk separators 

33 055 

133 803 

45 892 

196 078 

Machines for breweries, distilleries, 
and sugar, lime, day and cement 
factories 


2^5X0 


I 862 741 

Other agricultural machines .... 

■ — ” 

t 33 803 


I 568624. 
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565 - Sef lew of Patents 

Tillme machines and implements. 

Aiistria, 64 4S8. Tootlied wheel gear for internal combustion ploughing machine. 

64 489. Spur wheel for steam plough traction engines, motor ploughs 
and the like. 

64 821. Hoeing apparatus. 

Belgium, 262 502. Plough mouldboard with rollers and conveyers. 

Prance, 464 667. Oue-%vay plough with metal beam. 

456 191. Motor plough. 

464 05 S. Motor tractor plough. 

464 232. Attachment for motor ploughs and tlxe like. 

463 000, Double gang plough in which the turning, fixing and adjusting 
is done automatically by the team. 

463 001. Motor plough. 

Oermany, 272 006. Apparatus for driving agricultural machines by electric power. 

272050. Hoe for agricultural motors. 

272 204. Driving wheel for motor ploughs in which skidding is prevented 
by radially moveable spuds worked by an excentric. 

272 538. Hoeing machine. 

272 539. Hand tilling implement. 

272540. Device for simultaneous and uniform raising and lowering 
' of plough shares in motor ploughs with revolving beam, 

Hungary, , 61 852. Plough drawn by electric power. 

61 947. Tilling machine. 

62 053. Motor plotighing apparatus. 

62 192. Hoeing machine. 

Italy, 130 979. Plougiumg machine. 

133 899. Improvement in harrows. 

134 5^5* Improved coulter for ploughs. 

135 964. New non-skidding wheel for ploughing and other agricultural 

machines. 

^ 37 552. Cultivator. 

Switzerland, 63 482. Device for adjusting the gage of plough wheels while working, 

63 484. Tilling implement. 

63 761. Apparatus for machine tilling. 

^ ^ 63762. Tilling machine with motor driv^ implenaeht shaft. , 

Halted Kingdom, 26 343. Kexible arms for agricultural implements. 
s6 500. Ploughs. 

, 26 593. Cultivating apparatus. 

0nited States, i 087 620. Motor driven device for tilling the soil, 
io88 7S8.PoIdingharrow- 
I 0S9 072. Disk furrow opener. 

I 0S9 325, Soil puivmzer. 

I 089 351. Automatic hoe. 

Mmufe d^fib^ors. 

: lhance, 463 128. Spreading device .'fca: inanure, distributor.' 

Stoany, 272 051* with roller. ' 

Hungary, 62 014, Manu^ s^eader, ,1 ; 

Kingdom, 25 773* ^nurc' 'and seed. drlBSi 
.States, 1090293. Fertilizer distrilmtor; 

I'Ogo 356., Fertilizer distributor. .v.: 
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Austria, 

Frar.ccs 

Hungary, 

Ilah', 

Swii5'erla3id, 

Uu i kd Kiiigd om, 
Uiiited States, 


Austria, 

France, 


Hii23gar3'', 

Italy, 


Fniled States, 


Belgitou, 

France, 


Ilungarvj 

Italy, 

Belgium, 

France, 

Hungary, 

Ital3% 

Sw’^tzerlaiid, 
United Kingdom, 

tipi led States, 


Drills and son'im mjchints. 

65 00 S. Furrow opener for drills. 

462 97S. Machine for making holes in the ground in which to plant 

potatoes. 

464 5S4. PorlnLle sowing apparatus. 

61 803. Potato pFinting machine. 

61 937. Drill mat manure spreader. 

136 ooS. Rot nrx" sowing machine. 

138540. Apparatus on wheels for thick sowing. 

63 Sowing and manure spreading machine. 

25 700. Sc‘ed urills. 

I 067 21 1. Combined seed planter and manure distributor. 

1087319. Seeder and cultivator tooth. 

10S943S. Corn p]anti.r. 

I oSo S93. Corn planter aiiaehmcnt. 

ReaperSf ^nocyrrs, etc, 

64 620. Motor inoweT. 

463 666. Side deliverj’ rake. 

463 624, Eawn mower. 

463 S05. Motor chassis for mowers, reapers and binders of all sj'steins. 

463 398. Mowers with fore-carriage. 

464451. Improvements in side-delivery rakes. 

61 S72. Hand reaper. 

134 347 - Shea; opener. 

^34 603. Motor mower. 

135 120. Mower, reaper rmd motor car with reversible motion. 

1087455. Corn harvester. 

I OQO 029. Attachment for binders. 

1090246. Motor harvester. 

I 090 371. Com gatherer and liusker. 

I 090 747. Tobacco harvester. 

Machines for liftin " roof crops. 

262 745. Improvements in' topping and lifting machines for beet and other 
roots planted in rows. 

463 631. Madiiiie for topping anti lifting beets and similar roots. 

463 S3 6. JJvIachine for topping and lifting beets and similar roots. 

464 022. Beetroot lifter. 

61 716. Potato lifting machine. 

61 927 - Delivery- wheel for potato lifter. 

62 097- Two-rowed beet lifter. 
t 35 9S7- Potato lifting machine. 

Tlireshm% and tcinnowin'Z machines. 

262 695. Shaker for threshing machine. 

464634. Sheaf elevator, 

62 130. Cereal cleaner. 

62 248. Grain sieve. 

136041. Threshing and husking macliiiie for wheat and all small seeds. 

63 487. Apparatus for separating stones and earth from cereals. 
26035. Tl'ireshing machines. 

26 433. 'Separating wild 'oats from wheat etc. 

I 087 33S. Corn husking machine " ' 
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OUhr ajicuUnral machines ani impknmiis. 

Austria, 64 616. Groat mill. 

65 0:0. Diuiia'^t ami dilciiiiig machine. 

France, 4152938. r.Iilkiug machine. 

463 049. Apparatus for milking cows. 

463 625. Attachraeiit for churns for getting rid of the butter milk. 

463 840. Iinpro^’ed sharpener for the knives of chaff cutters and similar 
machines. 

463 S5:. Apparatus for cliarging compressed air sprayers. 

463 S95. Device for unfastenjiig aniinals in stables. 

464 205. Apparatus for protecting crops from frost. 

.J65 301. Con.-'-sliaped attaclunent for nozzles of spra^’cns. 

Gennanj', 272 026. Motor straw elevator. 

272 202. Apparatus for singling plants sown in rows. 

272 205. Ditching plough. 

Hungary, 62 046. Beet pulp press. 

62 130. Cereal cleaner. 

Italy, 130 970. Esiccators for rice, maize, pomace, etc. 

131 90S, Spherical elastic valve for horizontal tube of spraj’ers. 

134 451. Improved sulphurer. 

135 349- Eloating weeding machine. 

135964. Apparatus for driving automatically any sprayer mounted on 
wheels. 

136 215. Portable continuous action h3’draulic press. 

Switzerland, 65 489. Device for introducing honej'comb frames into or removing 

them trom hives. 

63 527. Process for fleeing peat from water. 

63 565. Apparatus for extracting the Juice ot fruit by means of steam. 
63 759 ' Centrifugal separator. 

63 764. Straw' baler- 

63 767. Apparatus for the destruction of pests such as dies, by means 
of electricity. 

64646. Machine, and process for the preparation of fannyard manure. 
64 702,4. Apparatus for grading and cleaning grain groats, grain, ctc.^ 
by means of statical electricity. 

6j 705. Process and apparatus for the dry preservation of eggs. 

UnItec! Kingdom, 25000, Cow^ milkers. 

25 641. Spraying nozzles. 

25 767. Butter churn, grinder and worker. 

26 032. Machine for treating oil palm fruits. 

26 065. Sharpener for knives of chaff cutter. 

26 323, Driving gear for chaff cutlers. 

26 4 16. Instrument for tapping rubber trees, 
jy: United States, 1 087 309: Flax puller. 

/ I 090 709. Ililachinc for heading Kafir corn. 

? , ' 

L‘ 566 . - Tile Slower- Balli System ot Sleep Dipping. — Ths^ implement and UmU- 
Vol. XXXIX, No. 46B, p. 1660, Eondon, April ist, 1914. 

The accompanying illtistration shows the new shower-bath system of 

i sheep dipping, which appears to be Ending favonr in Queensland. It 
fconsists of a shed 40 ft. long by, 12 ft. wide, the roof of which is of flat, 
;4'|>CTforated iron sheets. The dip is pumped by a 3 in. centrifugal pump 
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from a tank to the roof and falls through the perforations on to the 200 
sheep beneath, the shower lasting about seven minutes. The roof edges 
are turned up to prevent the dip tunning off and the sides of the shed are 
enclosed to obviate the blor^dng about of the dip. There are about 35 holes 
to the square foot. 

This method is proving entirely satisfactory, the cost in one case being 
stated to be d per head. One thousand sheep per hour can be dipped 
without undue haste by four men. 


RURAL ECONOMICS. 

567 ™ Ihe Eeonoinic Importanee of Beet Growing. — sagawe, b. in AtcMv fUf 
exaktQ Wissemcimftsforschuns, Vol. 6, Part I, pp. 157-209. Jena, 1914. 

The writer examines and discusses the importance of beet growing, 
and investigates the soundness of the frequently recommended principle: 

extensiv organisieren und intensiv kultivieren '' (cultivate intensively 
in extensive farming) which tends to increase the growing of forage plants 
at the expense of beets. 

He mentions first the results of some investigations into the labour re* 
quired for growing beets by Watorstradh, Warner, DETTwminBR andLAJj^- 
GBnbece:, w^heiein it is shown without exception, that the amount of labour 
in a farm increases with the proportion of the land under beets. On the 
other hand the results do not agree as to the difference of the amount 
of labour required in the most intensive and the most extensive ' farms. 
Before diminishing the acreage of beets in favour of forage crops in 
order to overcome the difficulty of procuring labur, it is necessat}^ to 
have a clear idea of the consequences of such a change and of the other 
economic factors involved in beet growing, such as its profitableness, its 
value as a source of forage and its effect upon the utilization of labour. 

All investigations made up to the present have shown that beet grow- 
ing is one of the most important elements of profits of farms in arable dis- 
tricts. In part 180 of the Arleiten der Deutscheri Lmidwirischafts-Gesellschaif 
{Transactions of the German Agricultural Association) Langenbecr 
examined the effect of the acreage of root crops on farming conditions in 
42 farms and came to the conclusion that the increase of root crops leads 
to the increase of live stock, to the increase of the value of the dead stock, 
to the increase of the outlay on aitifi'dals, concentrated foods, and salaries 
and to the increase of the returns from animal and vegetable products, of the 
net returns and of the capital invested. Part 214 of the Arbeiten der Z>. i. 
dealing with farming in Silesia, as well as some previous work of the pre- 
sent writer on the profitableness of toot crops (i), lead to the same results. 
The statististics of the Silesian Chamber of Agriculture show that when the 
farms are arranged according to the percentage of their area' devoted to; 
beets the ^me conclusion is reached. (Table I). 




(i) See No. 407, April 1913, 
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Tabee I. 


Root crops 
per cent of area 

Total value | 
per acre | 

Gross retartxs 

per acre 

Outlay 
pel acre ] 

1 

1 Net returns 

1 per acre 

Interest 
per cent 

! 

& 

s 

d 

£ 

s 

d 

£ 

5 

d \ 

£ 

s 

d 


1910-1911 









i 




i 

Under 15 - 

33 

2 

6 

4 

14 

5 

4 

17 

I 1 


5 

2 

0.8 

15-20 

40 

13 

4 

6 

I 

5 

5 

3 

7 i 

I 

I 

0 

1 2,6 

20-25 

43 

S 

II 

7 

4 

5 i 

5 

17 

5 i 

I 

12 

6 

i 3-7 

25-30 

47 

7 

II 

9 

7 


7 

0 

* I 

2 

II 

2 

1 5-2 

Above 30 

37 

18 

8 

! 12 

10 

5 

9 

9 

4 1 

3 

2 

8 

i 

1909-JL910 













i 

Under 15 

44 

16 

8 

5 

4 

0 

5 

5 

I 


15 

6 


15-20 

34 

H 

4 

4 

7 

II 

14 

14 

4 i 

I 

3 

10 

3*4 

20-25 

14 

17 

4 

7 

I 

7 

5 

^4 

4 1 

I 

14 

6 


Above 25 

51 

19 

6 

TO 

6 

8 

8 

10 

7 

2 

16 

8 

5.5 

1908-1909 














Under 15 

1 45 

12 

6 

5 

9 

I 

5 

0 

0 


7 

II 

0.9 

15-20 , . 

1 37 

9 

II 

5 

15 

6 

5 

5 

6 


17 

X 

2.3 

20-25 . 

38 12 

II 

6 

19 

4 

5 

15 

6 

X 

7 

0 

3*5 

>Aboye 25 

1 

i 

II 

7 

9 

16 

10 

j 

7 

13 

11 

2 

IX 

7 1 

5.0 


In their work on the returns of Moravian peasant farms {Ertragsfdhig- 
keit der mdhrischen Bamrnbetriehe, Brunn 1911) Howard and OsXERMAYER 
come to the same conclusion : that the rate of interest yielded by the capital 
Mvested depends directly upon the acreage of the root crops. 

The question of the consequences of substituting forage for beet crops 
csm only be correctly solved by a careful comparison of the amount of 
forage produced by the two crops. The writer makes this comparison, calcu- 
lating the cost of the forage supplied by both according to their technical 
food value, and using the values of Howard and OsTEitMAVER for the pur- 
pose. He assumes the leaves of beetroots to be one third of the crop, that 
^e ratio of grain to straw is i : 2 in wheat and rye, i : 1,5 in oats and 
I : in barley, and finds that the cost of production of one ^hun- 

dredweight of food units is as follows : 

Accprdifig According 


to 3 H:owatd to Qsterinayer 
s 4 . s d ■ \ - 

Winter wiieat. 6 , ip .f 5 

Winter rye . . ; 7 r 8 p 

Barley • . • 6 8 6 7 

Oats '7 ' 0 ''. 7 4 

'Beets’* , ,.^4 ,4 , ■ " 5 ,'-8.,' 

Mangolds, . , ' 4 -,' 8/10’ 

Potatoes. . . . . ,■ , '\:f .1% 

Clover ixay. , . •. 

Mfeadow hay , , 
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According to the above, beets produce the cheapest food units, cheaper 
than meadows and clover leys. But the question arises whether beets sliould 
be comxiared to hay or rather to fresh clover and giass^ as in making hay 
a considerable loss of food units takes place and the cost of X3rodiictioti 
increases. But as it is general^ impossible to feed all the clover and meadow 
grass ill its fresh condition, the writer is of opinion that the comparison of 
beets and forage plants should not be made between the former and hay, nor 
between the beets and the green food, but between the food value of part 
green food, part hay on the one hand and of beet leaves in the state in 
which they are utilized on the other. Xot the quantity at the time of the 
han^est but the available quantity in the condition in which it is fed, 
should be calculated, because a certain loss of food units takes place during 
the storage of roots and leaves. On this plan, the writer has calculated the 
cost of production of forage, in the state in which it is fed, from twelve 
year!}?- accounts of several Silesian farms in different \^ears, and determined 
the price of one hundredweight of food units in : 

5 d 

3 o 
3 2 

4 4 

4 9 

7 10 
7 3:0 % 


Clover . . . 
nuceiT.e . . 
Beets , • . . 
MeadoAv grass 
aiangoltiis . . 
P« it a toes . . 


from which it appears that the food unit in beets is dearer than in 
clover and lucerne, but cheaper than that of meadow grass. 

The exclusive consideration of market prices leads to erroneous conclu- 
sions, as does the neglect of the unmarketable products produced on a farm, 
for the farm itself must be considered as the market. The valuation on 
physiologico-econoniical basis (i) is also erroneous, because by this method 
the price of the starch unit delivered at the farm is taken as basis, and thus 
the unmarketable products are given a value plus cost of carriage, while 
the marketable ones get a value minus the same. But apart from this it 
is a mistake to make the starch unit the basis of the price of foods w^hich 
are not sold in the condition in which the}?' are fed, for this wa}-" of valuing, 
though correct from the physiological point of view, is unsound from the 
economic point of view, because the unmarketable field products can only 
be made marketable by means of live stock. 

The profitableness of beet growing is much influenced by the valuation of 
its by-products. If beet leaves could be sold on the market, their value 
on the farm would be the market price minus cost of carriage. If, there- 
fore, their volne is to be calculated from the market prices of the market- 
able foods, from eveiy hundredrveiglit of the farm forage the cost of trans- 
port per cwt. of marketable food must be deducted ; the actual cost o£ car- 
riage of the marketable food must not be set off against the total quantity 


mh 


fr) Sec NV. Feb. 19x4. 
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of the immarketable produce. But for beet leaves it does not seem advisable 
to take the marketable foods as basis of their valuation, on account of the 
interdependance of beet growing and live stock for the production of stable 
manure and forage. Beet leaves must therefore be sold to the live stock 
at a price which leaves a margin of profit for the beet account. This in- 
termediate value of farm bye products varies according to food units, or 
price per unit in marketable foods minus the cost of carriage per hundred- 
weight, and the minimum value or manurial value plus cost of storage. 

'rhe writer then discusses the intimate connection between live stock 
and beet growing for the utilization of farmyard manure, and shows that 
from this point of view also a substitution of forage crops for beet would be 
equivalent to butting dearer forage and getting a lower value for the farm- 
yard manure, and would result in a decrease rather than an increase in the 
profits from the live stock and consequently from the whole farm, provided 
that the growing of beets had not yet exceeded its most profitable limits. 

With the increased acreage of beet, the utilization of labour improves. 
The writer proves this by classifying the farms which send their books to 
the book-keeping office of the Silesian Chamber of Agriculture according to 
the acreage devoted to beets, and calculates the ratio of outlay on labour 
to gross returns (Table II). 


Tabxe n., — Wages in percentage of gross returns. 


Year 

Acreage in root crops 

1 less than 

1 a :5 % i 

15-20 % 

20-25 % 

1 25-30 % 

above 30 % 

19x0-11 ... 

! 1 

39 1 

i 35 

3 ^ : 

! 

28 

! 

1 

! , ''26 

xgoo-xo. ........... 

41 1 

36 

32 ’ 

27 

n 

190S-09 

35 i 

56 

^ 31 : 

27 

\ 60 

Average , , . 

3 S,| 

36 

3 ^ i 

.. ! 

27 



The larger the relative acreage of root crops the smaller the outlay on 
wages required for the same gross returns. This result is due to the well 
known fact that with increasing intensity of farming labour diminishes in 
relation to the capital invested. The higher absolute outlay on labour is 
justified by the increasing profits of the farms, the means of which for the 
years amount to i.i, 2.8, 3.8, and 5.2 per cent, respectively for the 
first four groups. 

The same results are obtained from farms, under the book-keeping con- 
trol of the D. T. G. using I^anoenbeck's and OsTEElsAyER's figures. In order 
io show that these restjlts are not due to the improvement in the quality 
of the soil and in the eeonomiqal conditions of the beet farms rather 
than to the increase of root crops, the writer shoWB that by grouping the 
ferms aOcording to their increasing total value, the amount of labour em- 
in.the“D. 1/. G. farms shows ho difference,' ^that the .figtsr^' of' the" 
^lesian farms show an increase in the amount of labour empflqyed but 
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that the iricrease is quite insufticient to account for the fall of the ratio 
with the increased acreage of root crops. 

The statement that beet growing is often pushed rieyonci its iiicjst 
profitable limits is not confirmed by the results of the accounts, which show 
thai the interest on the caiDital invested still gives an increase when the 
root crops attain upwards of 35 per cent of the total acreage, notwithstand- 
ing the fact that the proportion of net returns to gross returns or the 
factor value according to returns ( irrtragswert) ax^pears to teach its 
highest limit \vitli about 30 pet cent, of the total acieage under roots. In 
order to deterniine the ox^timum limit of any crop which has reached the 
ultimate profitable litiitt of outlay, it is not enough to consider only the 
absolute value of the net returns or the radio of outlay to gross returns, 
but rather the rise or fall of the rate of interest on the total capital. 
The figures calculated o a these lines fortheD.h.G. larnis show that cereal 
crops reach the oxitimum limit of profitableness and in the use of labour 
at about 60 per cent., wdiile root crops attain this same limit at about 
30 per cent, mith regard to the use of labour but not with regard to the 
highest rate of interest. It follows that such districts as do not seem 
especialhc suitable to extensive forage crox^s on account of their position 
and natural cofiditions should only devote a relatively small percentage 
of their area to these crops. 

=68 - Tiii? Gonsamptlon cf Artifelal Manures la Intensive Agriculture. — hagm.\xx 

in iVdu’ Zt'iisclrifi fur die Rhcinprr.-i'tuZ) Year 15, Nfi. ifs, pp. 315-3M1, 

Sovrs, April ify 1914. 

One of the most valuable means of judging the degree of intensity 
of the cultivation of a farm is a knowiedge of the kind and amount of the 
artificials used on it; thus the average outlay on artificials in the year 1912-13 
on 36 farms in the Russian Baltic provinces wms 2s 6 d X3er acre of cultivated 
land, on 145 farms in East Prussia 7s dd, and on 18 intensive farms of 
the Rhine pro\iiice £i 5s ^.d per acre. These figures afford a better index 
of the degree of intensity than an.}’ other item of expenditure. 

In the total outlay for the Rhine x^rorfince, nitrate of soda and sul- 
phate of ammonia amount to 6 s '' Amnaoiiiaksuperphos|)hat (a niix- 
tiiie of superphosphate and sulphate of ammonia) to 12s lod, superphos- 
phate and basic slag to 2s 4d, potash salts and kainit to 2S 5J, and lime 
to IS 4 d. If these figures be classed according to the percentage of the 
various elemental plant nutrients, it will be found that nitrogen rex^resents 
about 60 per cent., phosphoric acid 25 per cent, and potash and lime 
each 15 per cent. 

The two principal sources of nitrogen are farmyard manure and 
artificials. The question of the best proportion in which these two are to 
be used is of great imx^ortance with regard to the profitableness of the whole 
farm. As the number of live stock kept increases, the necessity of supply-, 
ing nitrogen in the fonn of artificials decreases, as is shown in the 18 Rhine- 
land farms which are divided into two groups according to the amount ^ 
of live stock kept, with the foEowing results (Table I): . ' 
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I^ive ptock 
per aii:e 


Outlay tor attiiScials per acre 


Groups 


S/uy ■ 

! eti : ?i» i II 


^ Total Cattle : Total ■ iaS • “a'i 

I 


M ; I^ime 

ts ,' 

§ 


; £ !> 'i !£ >7 t-"' £ li £ ‘t '£ s Jj £ r d ' £ .< i ' £ ? d 

I 9 8 I I :4 9 8' I I o '■ 0 5 8 jo 10 lOi 0 I ii: o 2 ixj o o 8 

II 9 . 5 19 5 :2 II 12; I 9 7 ; 0 7 I |0 14 II; 0 2 II! 0 2 I2‘ O I IE 


The outlay on artificials is much greater in group II than in group I 
and especially is this the case for nitrogen. The gross and net returns are 
very similar in both groups, as the difference in the amount of live stock 
kept is not large. If, however, farms are taken where the difference is greater, 
the influence of the live stock on the amount of fertilizers purchased, 
especially of nitrogen, as well as on the profitableness of the farm is more 
evident. The writer has taken from the Arbeiten def Detdschen Landwirts- 
chafis-Gesellschaft, Part 130, the figures relating to 20 sugar-beet farms in 
Saxony, 10 of which keep much live stock and the other 10 only a limited 
quantity, other conditions being equal. It appears that the first group, 
which keeps 31.56 units of live stock per 100 acres buys 337 lbs. per acre 
of nitrate of soda and sulphate of ammonia annually, while the second 
group, which keeps only 12.54 acres, constunes every year 

713 lbs. per acre. The consumption of « Ammoniaksuperphosphat » is approx- 
imately equal, viz. 301 lbs. per acre in the first group and 298 lbs. in the 
second. The net returns are £4 4s iid per acre in the first group and 
£2 I2S $d in the second. The above figures prove clearly that the net pro- 
fits are connected with the quantity of live stock kept on the farm and 
increase with it. The writer is therefore of opinion that in every farm 
where large quantities of nitrogenous fertilizers are' bought regularly, 
it should be ascertained whether the amount of live stock could not be 
increased and the amount of purchased fertilizers correspondingly de- 
creased. 


AGRICULTURAL INDUSTRIES. 

569 - Bstenniiation of the Viscosity 0! MiW as a Means 0! Detecting tl© Ad- 
iillon 0! Water. — ' ICdopsk, W. D. (ComnmtucLttion from the laboratory of OERhER 
Co.VrD., n:?ip^'g) in Mikhwirtschaftliches Zmiralblati, Year 43, Part 7, pp. 169-179 
tmd Part 8, pp. 201-208. Hoover, .^pnl 1 and 15, 1914., 

The writer examined 50 different mixed millffi, with the object of in-' 
vestigating the question of utilizing the viscosity of milk as ,a means of 
detecting the addition of water. The fat content and specific 'gravity 
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eie determiiiecl at the same time b}* the Gerber and lactometer tests res- 
pectivety» and tlie total dry matter was calciilated from these values 
by Fleiscbmaiin’s formula. The mscosity was determined means of a 
specially constructed burette-shaped apparatus. This was first filled 
aith distilled water, then with milk; for both, the time required for the 
of lo cc. was observed . 


outflow of niilk, lime in seconrlir 

Visco^Uv conslarit. V =- — — 

outflow or wateij time :n secoiias 

J11 order to get comparable results, the tests must be carried out at 
uniforirt temperature,, difierences of C. F.) ha\dng a perceptible 
effect, and the bore of the outlet must be adjusted so that the outflow be 
neither too fast nor too slow . The milk must be thorotiglily w^ell mixed 
before being poured into the burette, u ithout subjecting it to too violent 
shaking which might cause a change in the natural \dscosity of the liquid. 
The time required for the outflow must be determined with predsion to 
n itMn one-fifth of a second. 

A high viscosity constant is usually associated with a high fat content^ 
but the nile is not infallible, nor is the ratio of the specific gravity to viscosity 
ecfnstant more reliable. On didding the average viscosit],^ constant 
5 'i. 58S} by the average dry matter of the milk (11.472 per cent.), the factor 
,1384 was obtained, and if there be an^'" constant relationship whatever 
between viscosity and dry matter content, the div’' matter of any one 
sample (01 T) should be given by the formula : 

^--'1 =T 
0.1384 

,F ; On cempa/ring values thus obtained with those obtained by using the 
Fleischmami forinula for the 50 samples investigated, it appeared that 
the greatest dii'ergence between the tveo methods amounted in one case 
to c;.. 36 per cent. All the other samples showed smaller differences, so 
that the Vv liter concluded that a direct relationship existed between 
variations in the dscosity and the dry matter content of milk. 

In using the viscosity constant for detecting the addition of water 
to milk, experiments showed that under certain conditions w'atered milk 
can yield the same viscosity constant as unadulterated milk, in which 
case the value obtained for T is too high; the greater the amount 
of water added to the milk the greater is the difference between the real 
and calculated value, for dry matter, owing to the fact that the cratering causes 
the amount of dry matter to diminish more rapidty than the \dscosity 
constant. If a milk for instance with 11.472 per cent, of di3r matter and a 
\riscosity constant of 1.588 be mixed with an equal quantity ^ of water, 

the percentage of dry matter would be reduced to 5.736 ; but 

the viscosity constant would only be reduced to about 1.294, 

From this: 
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O.I3S4 ” 0.1384 


9.349 per cen u ; 


that is, the diSerence bet^veen the real and calculated values for the dry 
matter w ould be : 


9.349 5.736 s= 3.613 per cent. 

The difierence betw een the amounts of dry matter determined by 
the two methods therefore affords an easy and rapid way of ascertaining 
whether m ilh has been w atered, and if so to what extent. The writer re- 
commends that the question be further investigated. 


570 - Biorlzed Mili: (i). — Kluxker, chief physician to the Institute of Hygiene at 
the University of Jena, in Molkerei Zeiiun% Year 2S, No. 33, pp. 625-626, No. 34, 
r>P* 639-640. HUdesheim, April 29, 'May 1, 1914. 

The above paper is a preliminary commtinication of an investiga- 
tion of LobECk’s milk steriUzatioa process, carried out at the Institute 
of Hygiene, University of Jena, with an experimental apparatus capable 
of treating 2.64 gallons per hour. Samples of biorized milk from Leipzig, 
Chemnitz and Dtisseldorf , where the process is in use, w^ere sent for compar- 
ison, and the results obtained are as follows : 

1. The whole apparatus is easy to handle, to dismount, to clean 
and to disinfect. The daily initial loss of milk is very small. 

2. The biorized milk (called by.UoBECK ** enzyme-milk") is equal 
in colour, appearance, smell and taste to the best raw^ milk. 

3. This milk is somewhat less easily skimmed than raw milk, but 
at the temperatures employed, viz, 131 and F., the difierence is so 
small that it would be imperceptible to consumers. Equally good re- 
sults can only be obtained with heated milk if the temperature be kept 
below 113® F. and the heating be continued for half an hour ; no milk 
pasteurized in any other w^ay approaches biorized milk in this respect. 

4. The original enzymes (oxydases) of natural milk are not influ- 
, cnced by biorization ; the milk proteii^ undergo no change. On the other 

y: l^nd coagulation proceeds more slowly but is not weakened. 

. ; Biorization causes such a dtoease in the germ content that the 
of the milk is more than doubled. As moreover the heat- 
ing and 135 <^F. does not destroy the lactic add producers, there 

is no danger that the milk will be spoiled w hile on Sale by the prevalence 
of spore-forining badlli; Biorized milk can therefore cbmpete with fresh, 

. cleanly milked raw milk as food for babi^^^ 

6. iHsease-produdng germs, such as typhus, patatyphus, diarrhoea; 

; cholera and dyiphtheria bacilli, are d^troyed with afeolute certainty. The 
destruction of the tubercle badlE is less certain, but experiments sedu 
' to indicate that' tl^ do,, not:resi^'“tti^' treatment. , ' 

The new prcKse^ would appe^ tri m^k a distinct forward ^tep towar®s!^ 
^ supplying a hygienic,, whol^mC' inilk'to the pubHo.. , , ' y,; ' ; ' 


' , ■ ■ ■ ■/ ' , ■■■ ■ ry . 

P) S^':;Nro..743, Ji»e J9i3JyHa''ii:90,^. oetiy 
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571 - TliB Iffsct of CerlaiB Bairy Operatloas upon tlie Germ €mtmt of lilL — 

Hakdi.'TG, H. a., Ruehi^e, J, K. etc., York A .ficalHird Experimmi Siatiim^ 

Btilkiin No. 565, T 5 p. zqr-c^H. Gencvo, N. Y., August 1913. 

Bacterial counts were made in milk samples produced under various 
conditions of hand-milking. Neither plastering nor whitewashing the byre, 
nor clipping the udder and flank of the cows, nor the use of a vacuum 
machine for cleaning the cows preparatox3’^ to milking, seemed to have any 
effect on reducing the bacterial content of the milk ; in fact the opposite 
effect was usually observed. A series of tests carried out on samples drawn 
from the milking pail, from the cooler, and after final straining, indicated 
that the germ content of the milk was not incFasecI by the handling it 
received on the farm subsequently to the milking operation. 

572 ~ The Origin of Some of the Streptoeocel Found In Milk, — Rogers, n. a. 

and D.-\hlebrg, a. O. (Biireaii of ArJinai Industrj') in Jotirnal of A'SimUmtd 

Renemol^ VoL I, No, 6, ^91-511. Wasiima^ioii, D. C., March 1014. 

A collection of cultures of streptococci wms made, of which 42 were 
isolated from normal milk, 51 from infected udders, 114 from bovine faeces, 
and 39 from the mouths of cows. These were aE subjected to a large niiml^er 
of tests and tabulated according to thdr behaviour on gelatine and in media 
containing dextrose, lactose, saccharose, raffinose, starch, inuEn, mannite 
glycerin, dtildte and adonite. The cultures faE into groups according to 
the nature of the material from which they were originaEy isolated. 

'wxNE-MAKTNG. 573 - Improvement of Damaged Wines and Spirits. — Zweifler, f. in AUiemine 

Wdnzeifun'i, No. 18, pp. 1S5-1S6. Vienna, 1914. 

The writer carried out some experiments on the improvement of dam- 
aged wnes at the Agricultural Experiment Station of Marburg (Styria), 
during w'hich the following results were obtained. 

I. A turbid highly coloured wine with a musty odour and taste was 
treated with sesame oE, but ineffectually. On increasing ^ the dose Gf 
oil the smeE of the latter was communicated to the wine. On adding 
0.16 oz. of Eponit (i) per gallon of wine and filtering it after six days, the 
wine became light coloured and dear, and tasted dean. 

'' ' ; 2. Another wine that had become dark brown was treated with 0.008 

; oz. of sodium bisulphite, 0.0096 oz. of gdatine and 0.008 oz. of tannin' 

per gaEon, with the result that the colour became clear and the wine kept 
' wdl. EquaEy good results were obtained by using 0.064 os. of Eponit 
and 0.008 oz. of sodium bisulphite alone. 

3. A sour turbid wine with a taste of the cask (total acidity 12.7 per 
thousand) on being treated with 0.24 os. of precipitated carbonate 0! lime, 
0.0192 02. of gelatine and 0.016 oz. of tannin per gaEon, became dear and 
mild and pleasant to the taste. Sesame oE had no other effect than 
that of impaiting, its smeE to the wine. 

( i) “ Bpoflit ” is a vegetable eliireo il, a new clarifier wbicli iias givea good results. It 
Is sold by tbe Aktibx GB3EEtscH.4 FX per Oestekreichischkn Cerein Faerie:, late H. 
UjHEtv anb Co , of Stockeraii near Vienna. 
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4. White wine made with red grapes was decoloured in order to blend 
it with another white wine. In one case 0.12 oz. of Eponit per gallon 
was sufficient, while another wine required 0.16 oz. per gallon. 

5. Two plum brandies which had become black were clarified, one with 
tannin and gelatine, and the other with skimmed milk ; the results were 
imperfect in both cases, while 0.368 oz. of Eponit, though working slowly, 
rendered the brandy perfectly clear and its taste quite clean. An equally 
good result was obtained by adding water to the brandy and redistilling it. 
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PLANT DISEASES. 


GENERAL MFOI^IATION. 

574 - Bseree Fiaeing Mytiimpis ciMcoh (= lepMosapAes heekii) amoigst 

Msects in Uruguay. — Revista de h Asociacm rural del Uru Year XKI# 

No. 12, p. 8S3. Monterirleo, 1913. 

At the request of the “ Defensa Agricola and on evidence of damage 
caused by this insect to orange plantations in certain districts, the Pre- 
sident of the Republic issued a decree, dated October 25, 1913, that My- 
iilaspis ciirkola [LepidosapheB heoMi) should be classed as an insect injurious 
to plants according to art. 7 of the law of October 21, 1911. 


diseases not due to parasites 

AND OE UNKNOWN ORIGIN. 

575 -- Ol^serfatlons and Bes^arehes on ‘^Dorrieekeikranlrlieit spol DMeast) 

of Oats. - Hiltxer, I,. :ii Praklische Blditer filr Pfianunbau m%d PflammcM4z^ 

Year 12, Part 3-4, pp. 28-41^ i fig. Stuttgart, 3 iarch-Apri! 1914. 

A disease of oats generally caUed Dorrfleckenkrankheit has been 
obseiYed in Yarious districts in North Germany dming recent years and 
has frequently appeared in Holland, Denmark and Sweden. The leaves 
develop normally at first, but fairly early lose their turgescence at 
the bends ; the wilted portions soon change colour and perish. If the 
disease appears when the plants are young, as is often the case, the yield 
of the crop is greatly reduced, since many of the panicles do not emerge 
from their sheaths. 

The disease has been attributed either to a fungus, Scolecoirkhum 
gfaminis, or to root nematodes, or to the frit fly {Osdnis jrii). The majority 
of observer, however, consider it due to unfavourable soil conditions, parti- 
cularly the percentage of lime. 

, Pot culture experiments carried out by the writer (Director of the Agri- 
cultural Botanical Station of Munich) show that : i) the disease appa- 
rently does not occur on compact clay soils; 2) it appears in ailtiir^ 
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of ordinary garden soil containing lime, without direct addition of lime ; 
3) treatment of this soil with carbon disulphide does not prevent the out- 
break of the disease ; 4) no disease appears on soil treated with quicklime 
and carbon disulphide, but carbonate of lime and carbon disulphide are 
without effect in checking the disease. The effect of the quickhme in 
combination with carbon disulphide is accounted for by its action on the 
increased ammonia produced after the treatment with carbon disulphide, 
resulting in increased nitrification and the formation of calcium nitrate. 

In field cultures the disease increased considerably after abundant 
rain ; this causes the formation of bicarbonates of soda and potash by 
double decomposition of alkaline salts with the carbonate of lime in the soil. 
Water cultures lead to the conclusion that the disease is not caused by 
the presence of lime itself, but by the resulting decomposition products 
formed either in the soil or in the leaves of the oats. The researches show 
that : 1} in nutritive solutions containing monopotassium phosphate, 
normal development of the oat and other plants is impossible when the 
solution is made with un-neutralised tap-water containing lime ; chlorosis 
develops rapidly owing to the alkalinity of the surface-film of the solution, 
and the functions of the roots are checked ; 2) in Knop's solution made with 
Munich tap-wrater neutralised with' sulphuric acid, the oat plants develop 
relatively better, but the leaves are subject to the disease ; the chemical 
decomposition causing the alkaline reaction evidently takes place in the 
leaves in this case ; 3) since the addition of monopotassium phosphate 
to garden soil containing lime can cause the development of the disease 
in oats, it is concluded that as in the case of water cultures, the appear- 
ance of the disease is determined chiefly by the alkaline decomposition 
products formed in particular by the action of the bicarbonate of lime. 

The different varieties of oats show varying degrees of resistance to 
the disease. Pot cultures have shown that the variety Leutewitzer Yellow 
is more resistant to the frit fly than Pichtelgebirg, and that it remains free 
from disease in garden soiTrich in lime, whilst Fichtelgebirg is badly 
'attacked. In soils poor in Erne the disease does not appear in dther variety. 

considers the yellow varieties less susceptible to the nietaboUc 
di^urbances which give rise to the disease. The fungtis 
api^ars later on all the diseased plants, but it cannot be the cause of the 
disease since it is only developed to any considerable extent on certain types 
of soils.. 

The functional disturbances of the leaves may be prevented by spray-r 
ing wdth a solutioa of iron salts, A diseased culture of Fichtelgebirg oats 
w^as effectivdy <mred after four sprayings with % to 2 per cent, solutions of 
iron salts. Tartrate of inm giv^ the best results: ^ 

It has also been found that oats y^hich have become cMorotic oyriig 
M the presence of alteHne sut^ances fn the nutritive medium, or ^hi^h 
'from the dise’ase; ''bwing.,'tO'''the' formation ' of injurious; ' 

li^ducts in the leaves, can' be cured by sprayir^ #ith' salts, of iron:' "■ This,’: 
explain' the' satisfactory’ development;pf:',<^ts, wych:is,otoh./u^ 
gtpraying for wild radish with sulphn^- Of iron.’' 
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Tile V. Titer has also determined the identity of the disease knonw 
as “ Hafersiicht in the Bavarian Alps, and Hoisternische Eaferkrank- 
heit” cr "MooTkoioniale*', vith '‘Borrfleckeiikraiikheit The researches 
are being ccnitiniied to determine the eitects of acid and alkaline fertilizers. 

576 - The Presence cf Esdocelmlar Fibres in the 1 issues of the fine ai4 of 

other Dicotyledons (:). — Eva jn AA; holaniw dciPUnmi'sud 

.0’ Pavia, Series II, Vol. XYI, pp. 47-65. pUte VIU. 'M'lan. 11114. 

In this smnmary the writer fully confirms her preceding observations ( 2 ] . 

The presence of endocehtilar fibres is frequent, not only in the vines 
affected by bramble-leaf (roncet), but also in healthy ones (86 per cent.) ; 
vines grown in districts hitherto free from bramble-leaf and showing no 
exterior symptoms of this disease or of decay, may contain these endo- 
cellular fibres even in the two-year-old canes. 

Between healthy vines and those suffering from bramble-leaf, there is 
no difference at all either in the form or in the frequency of the fibres : 
these may be rare or wanting altogether in both. 

The formation of the fibres cannot be attributed to falls of tempei^a- 
ture, because their presence has been ascertained by the writer in vines 
and other plants grown for several years in hot-houses. 

The writer has found these fibres in Vitis vinijera and F. heiero- 
phylla Thunb., as well as in nineteen other dicotyledonous plants belonging 
to the most different families, so that their presence has no, connection 
xvith any pathological condition of the plant which contains them. The 
origin and function of the endocellular fibres are in all probability me- 
chanical. 


BACTEWAT AND FUNGOID DISEASES. 

577 - Pliytopatliologfeal Observations in the Orand Dnehy df Baden, ISIS. - 

IVahl, C. ven aiid Lillee, K, in Biricht det Baaptisfelle fur Pfknzensckuis in Bsdtn 
mi tier Gmhtrso:,i. landwittsshaftl. Vmuchmsialf Aurustcnburi; filr des Jahi 19x3, 
pp. yOf “f- 5 fippeud. I and II. Stutigart, 1914. 

A list is given of the cultivated plants and their pests observed during 

1913^ 

Phylloxera {Phylloxera mstatrix) was recorded lor the first time in 
the Grand Duchy of Baden. Comhylh amUgaella caused serious damage, 
whilst the vine mite {Phyllocopies vitis) and the vine tortrk (Tortrix piik- 
riam) have diminished. 

American gooseberry mildew^ {Spkaeroiheca mors-mm) has spread 
everywhere. 

Experiments on the destruction of meadow saffron {CokUmm 
mdumnak) have been started ; the seeds are not distributed by irrigation, 

ji) Set: No. 4% B, May 1914. 

(=) See No. 1207, B, Oct. 1915 and No. B. March 1914. 
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smce they sink in water, but apparently by means of hay seeds ; in 4 ^4 
lbs. of hay seeds 790 of these seeds were found. 

Experiments on protective measures against plant pests . — Comparative 
trials of the fungicidal action on vine mildew {Plasmopara viiicola) have 
been made with certain commercial fungicides and Bordeaux mixture. 
”Cerdidymsulfat”/*Malacidschwefei'’ and “Laykoschwefer* were tried and 
found inferior to Bordeaux mixture. They were particularly useless against 
mildew in 1913, when the weather was very favourable to the disease. 

Applications of 20 per cent, solutions of sulphate of iron were used 
against the ''Grind'* disease of the vine, with only partial success ; the di- 
sease reappeared on the treated vines but in a less degree. 

Experiments on the destruction of charlock and radish have shown 
again the value of a 20 per cent, solution of sulphate of iron, a dressing 
of kainit of about 90 lbs. per acre, and a 20 per cent, solution of " cupxoa- 
zotin/" (i). Calcium cyanamide at the rate of i cwt. per acre did not 
come up to expectations. 

"Malacidschwefel** does not fulfil its claims in the destruction of aphids. 
'^Urania-Grun*', based on aceto-arsenite of copper, produces a more per- 
manent suspension in water than Malacidschwefel but is not more 
effective. 

Prof. Eaug's Schwefelaluminiumpatronen were not successful 
against hamsters and rabbits, owing to the depth of their winter burrows, 
but they were effective against water voles. 

Immersion of seeds in creolia, carbolineum, or formalin and coal-tai 
is not a safe protection against the attacks of birds. Carbolineum in 5 
per cent, solution is injurious to the germinating power of the seeds. 

Various ohservaiions . — The results of the investigations on the in- 
troduction of phylloxera into the Grand Duchy are not conclusive ; it 
does not appear to have been due to winged individuals coming from 
Upper Alsace, 

Winter spores of Plasmopara viticola have been found in abundance 
on vine leaves, and the perithecia of the powdery mildew {Uncinula necator) 
weie abundant on vines near houses at Durlach. 

Infection experiments on Rhyiisma acerinum, the fungus of sycamore 
leaf-Motch, have confirmed former experiments, which showed that in- 
fection takes place on the under side of the leaf and not on the upper 
surface as m^tained by Tubeuf. 

Ihe organization against plant diseases in the Grand Duchy hae 
been still further improved by the collaboration of lecturers on fruit and 
vine growing, and by the creation of a station for purchasing the materials^ 
required. The Cmtra! Station for the Protection of Plants organises 
special visits to farms where modern methods of control are demonstrat&l 
md lectures are held to stimu!#e the inter^t of farmers in the of 
V'ldiytopathology. 


p) SoppHed by.Ltidwig Mainz; jaice afepot ,305 per joo lbs'. i"'/'* v'"'::' 
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578 - S0SI8 ©llnese Fungi (i). — I^Iiyakk Ichiro, in The Bofinicd Ma;asi-te^ ?ol. XXFIII, 

3 - 7 » PP* 37-56, plate L Tokyo, IMardi 1914. 

A systematic catalogue of more than one hundred species and varieties 
collected by the writer in various localities during the smnnier of 1912. 
The majority W'ere fotmd on cultivated or economic plants. Of the seven 
species new to science the following are worthy of mention: RehmieUa 
itimkoia, on the leaves of Ulnms sp,; Conioikyrium Tiliae, on the leaves 
of Tilia cordata; C. Spimae, on the lea\res of Spiraea pubescens; Septo- 
gloeum Anenwnes, on the leaves of Anemone sp. 

The following species are already known: Gymnosporangimi Yii- 
madai Miyake, common on leaves of Pyrim Malus and P. spectabilis 
near Pekin; the disease often spreads so rapid:}- in June and July that 
all the foliage turns yellow, dries up and falls; Aecidium Mori Bard., on 
the leaves of Broussonetia Kazinoki and Morus dha, widespread and 
injurious in Japan; Helminthospornm Onyzae Myake and Hori; from 
observations made by the w’riter, this latter fungus is not so widely distri- 
buted or dangerous in China as in J apan. 

579 Wintering of Cereal Rusts in the Uredo Stage. — :^ioxtemarti'xi, uuigi in 

Rkfsla di Patoioja ve^ctale, Year 7, No. 2, pp, 10-44. Pavia, 1914. 

The ’a liter reriews the results of other workers on the persistence of 
the uredospore stage during the winter months. lie records the fact 
that at Pavia and in its Prorince tliis form of rust occurs on wild and ciii- 
ti\mted Gramineae, which continue green after harvest, and that it may 
reinfect the wheat plant at any time. Thus, autumn-sown wheat may be 
directly infected, and if the season is warm and late the disease makes 
its a|"jpearaiice. The uredo stage also appears to be able to resist 
several degrees of frost for many days. Further observations are required 
to determine the temperature which is fatal to the parasite. Under Ita- 
lian conditions it seems more probable that the infection of the wheat 
crop takes place by means of uredospores from diseased plants during 
the autiinm, rather than by transmission through the seed as supposed 
by Eriksson. 

The spread of the disease is therefore influenced hj the growth of 
grasses, the summer weather (during hot, dry summers, when grasses 
dry up, the uredo stage .gives place to the teleuto stage), the period of 
sowing and the autumn and winter weather. 

580 latc'ulatlon Experiments on Potatoes with fasBriam^ 1913 . — himmel- 

BAVR^ W. in OuUffcicMsch'Un Mfische ZeiUckrift fiir Ztickerindmiru und Lmdwifi- 

uhifi. Year XEIXI, Pan T, pp. i-i6. Vienna, 1914. 

Experiments w’ere carried out in 1913 to confirm the results obtained 
in 1912 on a smaE scale. Inoculations were made, as in 1912, of vigorous 
material, using mycelium only. In addition to direct insertion in the 
tissues of the plant, inoculations of the soil were made in the immediate 
neighbourhood of the plants. The experiments were begun on the 19 th 

(i) See also No. 754, B. June 1913. (Ed.) 
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of JiiK",, Liid inoculations were made on fine days between 6 and 8 d.iii. 
in tlie open fields wliich liad pre\ioush" slio’.vn no sign of the disease. 
It v;as found that inoculations of the potato haulm resulted in the appearance 
of leaf-ctirl, thus proving that one form of leaf-curl in potatoes is due to 
infection of the haulms by the various forms of InmrinFd (and also Verti- 
tillimm. 

551 - A Leaf Disease of C/cas revoiuia- •— m.\rcolonoo, l in Rwism di Pa/o* 

L A'o- PP- Favio, loii. 

For many }'ear5 a number of specimens of Cyras revoluta in Naples 
have been attacked by a leaf-disease, characterised by small round yellow 
spots with dark edges, which extend until the whole segment of the leaf 
is 5^ellow. A slight greenish mould appears on the underside of the leaf 
and thickens as the disease advances. Microscopic examination has 
showTi that this disease is due to a new^ species of Cladosporium, provision- 
ally described as C. Cycadis. 

In gelatine cultures nothing has been obtained but a pycnidial form, 
capable of reproducing itself from the stylospores. Inoculations of healthy 
leaves with either the conidial {Cladosporium) or the pycnidial {Fhoma) 
stage, have produced the characteristic symptoms of the disease. 

552 - Cyiiitdrosporium Juglmdis injurious to the Leaves of Walnut In 

Alahama. — Wopf, a. iu Mykoh^isches CcnfyalhlaU, Vol. IV, Part a, pp, 65-69 -f- 

figs. jeua, March 1914* 

During the last tw^o years walnut trees at xAuburn, Alabama., have 
shown a new leaf disease characterised by numerous irregular dry spots 
which appear on both sides of the leaf. The spots are brown in colour 
with a central grey spot indicating the point of infection. Some spots are 
uiiifomly browm and others become uniformly grey owing to the entrance 
of air below the raised cuticle. The adj acent tissue often becomes chlorotic. 
A single leaf may develop from 500 to 1000 or more centres of infec- 
tion, which may remain distinct or may join up so as to cover the whole 
leaf surface. In the summer of 1912 a small plantation was so badly 
attacked that the trees were completely defoliated on two occasions before 
the normal period of leaf-fail. 

The disease is caused by a Cylindrospomim, the fructifications of 
which appear on the under sides of the leaves. The fungus has been 
isolated in pure cultures and reproduced with success in various media, 
but no i}erithecia have been obtained in artifiicial cultures. Supposing 
that the conidial stage surxdves on the fallen leaves until the new leaves 
appear, it does not seem probable that perithecia are produced in the neigh- 
,lK}uihood of Auburn, It is 'probable that the perfect form of this fungus 
could be produced under^ certain conditions, as in the case of other species 
, of Cylinirosporimn . ' 

Experimetits in 1913 showed that the disease could easily be kept 
in check by destroying all fallen leaves from the'diseased trees, and using 
Bordeaux mkture on the appearance of the disease. The writer describes 
this fungus as C. ^ ^ 


BACTESlrlt 
AM> TONGOro 
DISEASES OP 
VAMOm CKOPS 



826 


EiJSECT pests: preveotiok and contrcl 




MEANS Of 
fSEfENBOK 
AMD' COTSmOL 


PARA SITIC MI) OTHER INJURIOUS FLOWERING PLANTS, 

5&3 “ Experiments on tlie Destruction of Clarloek (Smapis arweasis) bi 
leeiianieal and ' bemieal Means. ~ Ebetz, j . vox ;:i PrakHschu Biaiur fur pfknz- 
.-nba;;. urj Pfia 7 :zin 3 chufs, War XIL P;;n s-i, pp. 43-46. Stuttgart, IMarcli- April 1914, 

The results of two years' experiments show that rolling is more effect- 
ive than spra\nng with sulphate of iron for destroying charlock ; it must 
be done as soon as the oats appear above ground. The rolling must be 
very thorough, so as to crush all the charlock seedlings, and is best repeated 
asecond time ; on stony or cloddy land this method is not applicable. 


INffiCT PESTS. 

584 - Helation between the Larvae of fine Moths {Comlijlis ambigueih 
and Poiyciirosis boiram) and the Weeds of fineyaids and Ollier 

Plants. — n^TXER, Gustav. in Ztpsclmfi iiir M'c.iihau muf Weinheltandluw^i^YQSx I 
Pari I, pp. 3'3 'i- Berlin ,10:4. 

The writer has conducted numerous experiments to determine what 
foods other than the flowers and fruits of the vine are available for these 
insects during their larval stage. He tried the larr'^ae with 92 species 
of plants, the majority being vineyard weeds, others hedgerow^ and orna- 
mental plants. 

In the case of the Conchylis larvae the experiments were carried out 
from the beginning of September to the middle of October. The larvae 
were observed to be distinctly polyphagous, even devouring Euphor- 
biaceous plants. It will therefore be difficult to prevent the larvae fronn 
feeding on the first buds and fruits by means of disagreeable substances. 
They are also ready to devour the parts of the plant [e. g, the tips of 
shoots and young leaves^ etc.) that are not generally found to be attacked. 

The experiments with Polychrosis larvae were carried out in the spring 
and the larvae were found to be equally polyphagous. 

These experiments show that : i) these pests may continue to feed 
on the shoots of the \ine, or failing this, on common weeds, so that mea- 
sures for the control of the pest by the immediate consumption of the fruit 
attacked, are not adequate ; 2) enclosing the bunches of grapes in bags 
serves to protect the fruit, but does not decrease the danger of the spread 
of the insects ; 3) brushing the first shoots showing signs of attack is not 
effective in destroying the larvae, since they find slidter elsewhere, and 
further this procedure is liable to cause damage to the young vine shoots. 

585 - Thripociems bmi n. sp., a Ghaleid Farasite of FmakHaieHa robustAf 
injurious to Peas in Franee. — Vuillet. a. in Comptes rendus leMumadaim des 
sianm de la Smite de Bialo Jt\ Vol. EXXVi, No. 13, pp. 552-555, figs. x-3. Paris, 
April 10, 1914. , 

Garden peas axe sometimes seriously damaged by attac±s of the pea 
thrips {FranMmietta^fohusta)f which, in 1913, caused considerable damage. 
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aear Montargls (Loiiet). The writer describes a hymeEopterous parasite 
of this insect, which is new to Science, under the name of Thripocknus 
Ifui. The description is based on numerous specimens occurring among 
the larvae and nymphs of F, rohista in the Sowers of peas, broad beans 
and sweet peas collected at Dercy (Aisne) in July 1913. T. hmi is clearly 
distinguished by several characters from T. msselli Crawford, the 
only other known species of the genus, parasitic on the bean thrips (Helio- 
ihfips fasciaiiis Pergaiide) in the United States. 

The writer received a large number of specimens of F. robusta from 
aear Montargis in 1913, but found no specimens of the parasite which 
was so abundant at Dercy during the same season. It would appear 
useful to distribute the flowers of peas and beans containing T. brut with 
a view to controlling the spread of S. robusta in the same way that Del 
Guercio (i) has controlled the olive thrips {Phioeothnps okae Costa) by 
means of Teirastichus gmtilei. 

5S6 - Destruction of Concbyiis Lame by Ladybirds. — Gustav ia 

Zdlsohfiji fur Weinhiu imd Weinbchmidlun;;^ Year i, Pait 2, pp. 65-69. Berlin, 1914. 

The writer has observed that the lanme of the first generation of Con- 
, chylis mnbigttella Hub. are devoured by the adult Coccinella seplempunctaia 
when aphids are lacking. They are not attacked by the larvae of C. sepkm- 
pmdaia and only to a slight extent by the adult C. decemptmcMa, Mien 
protected by their sill^y web they are not attacked by any Coccinella. 

587 - The Dastruetion of Wooliy Aphis (Schizoneura. ianigera) and Pear 
Scale (EpMiaspIs beialae) by Famigatioa with Hydroeyanic Acid. — 

Gvbtav ill Obsfbati^a/mj, Fart 8, pp, 174-776, i fig.. Stuttgart, 

April T5, 1914, 

Hydrocyanic acid fumigation has long been employed in America, 
but was introduced into Germany by the writer. Attemiyts to fumigate 
apple and pear tree.s to destroy Schizoneura lanigera and Epidiaspis hetiilae 
{ = E. pyfioola) have not met with success, and the expense is so great 
as to make the method impracticable for the treatment of fruit trees, 

588 ~ TM Chinch Bug '^BUssm /encopfera^), injurious to Cereals laKansas^ 
- HEiiPLEE, Thomas J. anrl Me. CoLr>ocH, James Waxher, In Kansas Siute AyicuU 
iuml Colie:;, Ap'icultuml Experiment Staiion^ BuUdin No. 191, pp. sSs'SSS* figs. 1-13, 
plates I-VTI. Manhattan, Kansas, 1913. 

The chinch bug existed in Kansas before the country was colonised. 
It hibernates on bunch grass {Andropogon scoparius Michx.), big bluestem 
(A. Mtihl.) and false red-top (Triplasis purpurea >Valt.), from 
wiiicli it migrates in early spring to wheat and other cereals. The first 
generation reaches maturity just after harvest, and finding itself short of food, 
it migrates to adjacent crops of maize and sorghum, where the second 
generation' reaches maturity in the autumn. The insect then hibernates 
on waste grasses. 

The larvae as well as the adults damage their host plants by piercing 
,(4 See No. 3027, B. Aug.-Sefit.-Oct. 1911, {Ed.}, , 
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the cortex, extracting the sap and destroying the tissues adjacent to the 
wound. Tlie damage to crops in Kansas ainoiints to several inillioii 
dollars anrmally, owing to the redtiction in the jdeld of wheat and sometimes 
complete destruction of the maize and sorglmm crops. 

Dry seasons are particulatK'' favourable to the development of this 
pest. Moist 'weather efiectively destroys it by btityiiig the eggs and larvae 
and by exposirig the adults to the attacks of the ftingiis Sporofrickuni 
glohdiferimi Bjjeg,, which is the only natural parasite of this insect. This 
fungus is widely spread throughout the regions affected by the pest, and 
when conditions are favourable it becomes a powurlul epidemic. The most 
favourable conditions are a temperature of 24^ C. and humidity approach- 
ing sst.iiration. 

Careful experinients have shown that it is not possible to spread the 
iiifection of the fungus by artificial means, and uiiicli iiioiier^ has been use- 
•lessly expended in adopting this method of control in Kansas, The 
most precise experiments have shown that destructive measures can be 
successfully applied twice a year, viz. during the migration of the first 
generation from the cereal crop to maize and ■ sorghum, and again after 
hibernating . The writers have found that firing the winter quarters of 
the insect is the most economical and practical method, of destroj^-ing it. 

Tomaspis n. sp. (Hemiptera) on Sugar Cane in Britisli Gu- 
iana (1). — I’RiCHj F. W. in oj --/ch, Vol. V, Part I, p. 43, 

figtr. 1-2, IX'iiiioti, April itiu-t' 

The w/riter gives a technical description of a new froghopper, Tomaspis 
fimfilaiim (fam. Cerco|3idae). occurring on herbaceous plants and oc- 
casion alty on sugar cane in British Guiana. 

500 - Poljchrmis boirana and CoischyHs ambi^uella In Piedmont in 1913: 
Biology and OoatroL — Voolino, P. i.i Os.^-swaiorio cons:orZial: di Fi'cpuimoHa in 
Ossi'n’aziou: su:<‘i ti\K*yh: dah^ lift cscuiU ml Pit'morJe ncl 1913, pp. 35* 
Tiiriri, p.i.p ' ^ ' 

As the result of a conference between the Agricultural Committee 
of Turin and the Subalpine Vine-growers' Society, held on Debra iity 22, 
1913, a Goniinission was appointed to study the means of controlling the 
ravages of vine moths and to determine the value of tobacco extract for 
this purpose. The Commission met on the ist of March and decided to 
appeal to local bodies and to the Ministry of Agriculture for financial 
help ; the carrying out of the experimental wT>rk was entrusted to the 
Turin Phytopatliological Obserr'^atory. (2). 

Tow”arcls the end of April, measures were taken for the establishment 
of special stations for observation in various districts of the provinces 
of Turin (Moncalieii, Kivoli, Caluso), of Ciineo (Alba, Bogliani, Barolo), 
of Alessandria (Cassiiie, Mongardino) and of Novara (Briona). These 


(i) See No, 352, iF Jan. 19x1; No. 640, B. Feb. 1911; Nos, 1558 and 1584, B. May 1911 ; 
Ko. 1698, B. Dec, i9i2; No. 1306,/^* Nov. 1913, and No, 188. B, Feb. X914. , [Ed^. 

{2) H.e liTiidi: isi B. July 1913, pp. 1000-1005. , ■ ; {Ed.), 
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stations were definitely established at the end of April and beginning of 
May. At each station one or two vines were planted in wire-netting cages, 
and a small meteorological observatory was erected. With a view to 
regtilating the observations of the different stations, a special scheme of 
questions was drawn tip, and a practical and scientific control was effected 
means of special control cages of very fine wire-netting for rearing 
the insects, at the Observatory at Turin; periodic visits were made to 
the various stations and important vine-growing districts. Observations 
were also made in disltricts without special stations as foUotvs : Acqtii 
(province of Alessandria), Gattinara (province of Kovara) and the Susa 
valley (province of Turin). 

The results obtained in 1913 shoiv that in Piedmont Polychrosis is 
more widely distributed than Conchylis ; the latter was occasionally 
numeroits (50-80 per cent.) in colder districts at the mouths of the mountain 
valleys (province of Turin), and wras also frequent (50-65 per cent.) at 
Gattinara. In the true vine-growing districts exposed to the sun, in 
the provinces of Turin, Alessandria and Cuneo, Conchylis was found in 
proportions varying from 2 to 4 per cent., exceptionally 10 per cent. : the 
larvae and moths found were largely Polychrosis. 

The development of Polychrosis is in direct relation to the humidity 
of the air, being favoured by damp; abnormal changes of temperature in 
the spring, which have an injurious effect on the growth of the vines, have 
little effect on the development of the insect. The damage was caused 
, by the spring and summer generations ; the autumn generation consisted 
of a limited number of moths, only occurring locally, which did not produce 
larvae until after the vintage was mostly finished. 

The spring emergence of moths occurred throughout May both in, 
the laboratory at Turin and at the several stations ; in one station only 
(Rivoli) thej’^ continued to appear until the beginning of June, with a max- 
imum during the second ten days of May, They lived from 13 to 15 days 
and deposited their eggs on the stalks of the bunches and the pedicels 
of the flow^ers, especially in the second half of May, but also in the first 
week in June. The larvae of the first generation appeared towards the 
jend of May and pupated from the second ten-days of June until July. 

The summer generation of moths first appeared at the Observatory 
;^^ation on the 26th of June, and at the Stations during the first few days 
of July, with a maximum emergence during the second ten days (14th 
to 22nd) ; they lived i x to 14 days and began depositing eggs on the grapes 
.-v^bptit the X5th of July, continuing into early August. The larvae of the 
Jjsfeoond, generation appeared during the third ten-days of July and especially 
, 'ia August and began pupating at the end of August. 

llxe autumn brood of moths only a.ppered in certain districts (Mon- 
Dogliani Barolo), from - the 3:7th to the aand of September, 
/ j^ottly afto thei Only at Baxolo was there supposed to be a 

feneration, of krva^jOT '^e NeWb^^ 

‘ Bbe ^ason 1913 was not favourable to a bMogiCal study of Polychrosis^, 
to thb low^humidity.'Of 'the^atmospher^^ and the late; spring frosty 
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which in many places retarded the developnient of the shoots, tliiis depriving 
the moths of suitable places for depositing their eggs. Furtlier researches 
are necessary to complete the biological study, ‘especially with regard to 
pairing, oviposition, development of larvae of the second generation and 
the resistance of the pupae to insecticides and extreme temperatures. 

The mode of cultivation has considerable influence on the development 
and spread of the pest. Where the canes or wooden supports are replaced 
by iron, sandstone or reinforced concrete, the number of insects is considei"- 
ably reduced. 

The programme for 1914 does not require an increase in the number 
of stations but an extension of regular and careful observations and the 
use of small cages made of fine wire netting and a sheet of mica. A certain 
number of pupae should be introduced into the cages in the spring and sum- 
mer periods. By suspending these cages along the rows, it is easy to 
observe the first appearance of the moths and thus to regulate the applica-* 
tion of insecticides. Cages are preferable to lamp-traps, since Polychrosis 
only flies at dusk. 

Tobacco extract caused scorching in some places when used in 3 
per cent, solution, but rarely in 2.5 pet cent, solution, though combined 
with Bordeaux mixture ; a concentration of 2 to 2.5 per cent, was found 
to be most appropriate. It was not always effective in keeping the moths 
away from the vines, and in some places was hardly satisfactory for 'de- 
stroying the larvae, though in others two applications during the period 
indicated by the flight of the adults were completely effective. The addi- 
tion of sodium carbonate (i lb. in 100 gallons) to the tobacco extract 
(without Bordeaux mixture) increased its efficiency ; an intermittent jet 
should be used. 

Tobacco dust damaged the vines in only two places, but was entirely 
without effect against the larvae. 

Lead arsenate in i per cent, solution gave gooduesults, combined 
with Bordeaux mixture, or used for dipping the young bunches. 

The best results ate obtained by empkying arsenate of lead to destroy 
the first generation larvae, at least until tobacco extract can l)e obtained 
with a guaranteed nicotine content so as to avoid daxiger of damaging the 
young shoots. During July and August it is preferable to use tobjicco 
extract (2 to 2.5 per cent.), since it acts as an insectifuge and avoids the 
difficulties of arsenate. The treatment should not continue later than 
the first few days of August, owing to the danger of affecting the flavour 
of the wine. In spraying, care should be taken to cover the 11 ciglibotiri tig'' 

. shoots with the liquid, since the moths kept away from the bunches would 
otherwise deposit their eggs on the leaves, and the larvae might reach ' 
the bunches. 

In 1914 attention should be paid to clearing the vine stocks and remov- 
ing hiding-places suitable for the hibernation of the pupae. On small' 
holdings it would be useful to resort to hand picking of the larvae, without 
neglecting the use of insecticides. 
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The distribution of their natural enemies should be promoted by- 
exposing during the winter badly attacked grapes in tubs covered with 
fine netting, h'urther, many juipae may be trapped by placing dark 
muslin or hunches of straw among the old wood of the vines. 

591 ~ Agtomyza pruinosa (Diptera) on River Birch {Beiula nig;ra) in 

America. Cuari^bb T. m Jmmal of A^ncp.Unral Rescafch, Vo3, I, 

No. 6 , pp, 47i:'47'j> P’aic-^ UX-UXl. -WasUiiigton, D<C., 1914 . 

The writer describes the different stages of development of Agromyza 
f mmosa Coq.. the larva of which, unlike those of other species of Agro- 
myzidac, bores into wt'sod ; this species produces borings, known as pith 
tb-Y flecks in the cambium of the river birch {Betula nigra) . 

During July and |)art of August 1912 considerable damage was caused 
by this insect at Chain Bridge in the District of Columbia, whilst in 1913 
it was only recorded on a few trees in this locality. The attacked trees 
appear quite healthy externally, the borings in the cambium being only 
visible on raising the bark. 

The writer reared six adults of A, pndnom during the spring of 1913 
and found that it resembled very closely A. carbonaria Zett. which causes 
considerable damage to birches in Europe, He records Sympha agromyzae 
Rohwer, as parasitic on the eggs of 4 . pruinosa. 
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the international institute of agriculture. 


The International Institute of Agriculture was established under the 
International Treaty of June 7th, 1905, which was ratified by 40 Govern- 
ments. Fifteen other Governments have since adhered to the Institute. 

It is a Government Institution in which each Country is represented 
by delegates. The Institute is composed of a General Assembly and a 
Permanent Committee. 

The Institute, confining its operations within an international sphere, 
shall: 

(«) Collect, study, and publish as picanptly as posable, statistical, 
technical, or economic information concerning farming, vegetable and ani- 
mal products, the commerce in agricultural products, and the prices pre- 
vailing in the various markets. 

{b) Communicate to parties interested, also as promptly possible, 
the above information. 

(c) Indicate the wages paid for farm work. 

(< 2 ) Make known new diseases of plants which may appear in 
aBty part of the world, showing the territories infected, the progress of the 
diseases, and, if possible, the remedies which are effective. 

(e) Study questions concerning agricultural co-operation, insux- 
anoe and credit in all their aspects ; collect and publish information which 
might be useful in the various countries for the organisation of work con- 
nected. with agricultural co-operaticm; insurance and credit. 

(/) Submit to the approval of the Governments, if there is occasion 
for it, measures for the protection of the common interests of farmers and 
for the improvement of their condition, after having’ utilized all the ne- 
cessary sources of information, such as the wishes expressed by interna- 
tional or other agricultural congpesses, or by congresses of sciences applied 
t» agriculture or agricultural societies, academies, learned bodies, etc. 
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Agricultural Seeds. — 619. Impurities in Seeds in Victoria, Australia. 

Cereal and Pulse Crops. —‘620. Effect of Bow Winter Temperatures during 19x3-14 on Wheat 
in the Ardennes. — 621. Manurial Experiments on Malting Barley carried out at the Vienna 
Exiierimental Station. — 622. Influence of Potash and Phosphates on the Quality of Malt- 
ing Baxley. 

Forage Crops. — Meadows and Pastures. — 623. Argentine Eucernc Seed. — 62.^, De- 
termination of Certain Species of Carex by their Vegetative Characters. — 625. 

Scale Field Trials with Mangels. 

Fibre Crops. — 626. Studies in Indian Cottons. Part I: The Vegetative Characters. 

Crops yielding Oils, Dyes and Tannins. — 627. Oils in the Seeds of Dumoria HeckcU and 
Bmllonellatoxisperma Pierre. — 628. Improvement of Indigo in Bihar. 

Rubber, Gum and Resin Plants, — 629. Hevea in Cochinchiim. — - 630. Influence of the 
Partial or Total Removal of the Bark on the Yield of Eatex in Manihot Glaziovii, 

Sugar Crops. — 631. Industrial Uses of Maize grown for Sugar. — 632. Comparative Water 
Absorption of Sugarcane Plants when Healthy and when Suffering from Sereh Disease. 

Stimulant, Aromatic, Narcotic and Medicinal Crops. — 633. Coffee in Tonking. — 634. Mo- 
cha Coffee Culture. — 635. Vanilla in Madagascar; — 636. The Cultivation of Poppies for 
Opium and Seed in Various Countries. — 637. Oil of Cymhopogon coloratus from Fiji. 

Fruit Growing. — 638. Winter Spraying of Fruit Trees with Nitrate of Soda. 639. Effect 
of Dust from Cement Mills on the Setting of Fruit. — 640. Shallow Cultivation in Vine- 
yards. — 641. Influence of American Vine Stocks on the Quality of Wines produced in 
Champagne, France. — 642, The Papaya in Hawaii. — 643. Propagation of the Seedless 
Breadfrait . 


III. — Live Stock and Bki5eding. 

a) General 

Hygiene. ^ — 644. Results of Preventive Inoculation against Foot-and-Mouth Disease wi Hun- 
gary, 1913. 

Feeds and Feeding. — ■ 645., Utilization of Potato and Jerusalem Artichoke Haulms, 646* 
Feeding Experiments with Rice Gluten Food. 

b) Special 

Horses, Asses and Mules, — 647. Colt-breeding in Pennsylvania. 

Cattle. — 648. Crossing Bison and Cattle. — 649. Observations on the Origin and Distribution 
of Breeds of Cattle in French West Africa. — 650. Connection Between Growth of Bone, 
Horn Development and Performance in Cattle. — 651. Raising and Fattening Beel! 
Calves in Alabama. — 652. Cattle Breeding and Dealing in Senegal. 

Sheep. — 653. Karakul Sheep in the Argentine. 
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Pigs. — 654.. Fattening Pigs on Cassava. 

Pom^TRY. -—655. Influence of the Male Parent on the Character of the Egg-shell in Fowls. — 
656. Seaweed for Packing Birds. — 657. Ostrich-farming in New Caledonia. — 658. Poultry- 
farming in Canada. 


IV. — Farm Engineering. 


AGRICUI^TORAX- Machesiery AND Implemenots. ■— 659. Automatic Eifter for Balance Ploughs* 
— 660. Team-hauled and Self-propelling Motor Binders. — 66i. Rubber-testing Machi* 
nery at the Imperial Institute. — • 662. Motor Plough Trials at Eitowitzand at Komotau* 
Hagensdorf. — 663. Self-s leering Farm Motor. , 

Building Construction. — 664. Foundations on Explosion Piles in Compressible Soils. 


V. — Rxjrae Economics. 


655. The Economic E^mit ot Sugar-beet Growing. — 666. Work and Wages of Foreign Eabomr- 
ers in Prussia. — 667. Cost ot Production of Milk and Beef. — 668. The German Imperial 
Commission of 1912- 13 on the Cattle and Meat Trades. — 669. Book-keeping Competition 
for Holders of Small and Medium-sized Farms in East Prussia. 


VI. — AGRiCTCTimAE Industries* 

IiffDUSXRiES DEPENDING ON PLANT PRODUCTS. — 670. Results obtained by the Distribution 
of Pure Hungarian Yeast Cultures in 1912. — 671. Hybrid Wines at the Toulouse Exhi- 
bition, 1914. — 672. Influence of Chloroform and Oil of Mustard on the Alcoholic Fermen- 
tation of Grape-Must. — 673. Cooperative Distilleries in the Pays de Caux, France. — 674 
Potato-drying Works in the German Empire. — 675. Value and Use of Millet Malt. 

Industries depending on Animal Products. — 676. Influence of the Fat Content of Milk 
upon the Rapidity of Coagulation. — 677. Purification and Disposal of Waste Water from 
Dairies. — 67S. The Activity of Cooperative Dairies in Hungary in 1911-X91Z. — 679- A 
Review of Beef Production in the United States. 

Agricultural Pro»uct.s : Preserving, Packing, Transport, Trade. — 6S0. Arrangements 
for the Carriage of Agricultural Produce by Rail in France, especially on the P.I<.M.Co.s 
System. 


PEANT DISEAvSES. 


I. General information. 

I,EGTSLATIVB AND ADMINISTRATIVE MEASURES ROR THE PROTECTION OP PLANTS. 681. Decree 
of the President of the French Republic, April x8, 1914, relatiug to the Importation into 
Algeria of Phmts other than Vines and Resin-bearing Trees, — 683. Act allotting 500 000 
Francs to the Minister of Agriculture of France for the Control of Voles. 

II. ~ Diseases not due to Parasites and of Untoown Origin. , 

683, x^eaf-Curl in Fotatoes and its Connection with Necrosis of the Phloem. — 684. Observa* 
' tibmsbn Brambledeaf of Vto in Hungary. 
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III. — BACtERIAI, AND FUNGOID DISEASES, 
a) Generai. 

Generalities. — 685. On the Presence of Sori and Mycelium of Rusts in the Caryopses of Ce- 
reals. 

Resistant Plants. — 686. Resistance of Hybrid DirecUBearcr Vines to Mildew. 

b) Special 

Bacterial and Fungoid Diseases of Various Crops, — 687. Wilt Disease of Sweet Potato, 
— 688. Black Syiots on Tomatoes caused by Cladosporium herhamm. — 689. The Amato- 
mi cal and Physiological Conditions of Chestnut Branches attacked by the Ink Disease. 


V. — INSEJCT PKSTS. 


a) General 

Generalities. — 690. Insects injurious to Crops in the Nyasalainl Protectorate. — 691. Contri- 
button to the Biology of Bibio hortulanus, and its Control. 

Means of Prevention and Control. — 692. Anci'^rus ovijentatm, a Hymenopterous Parasite 
of the Eggs of Ly'ius pfuiensis — 693. A Nematode Parasite of the Olive Weevil {Rhyn- 
chites tuber), — 694. Control of the Second Generation of Vine Moths by means of Protect- 
ing Envelopes. 


b) Special 

Insects Injurious to Various Crops. — 695. Lachnodius sreeni, a New Scale injurious to 
Coffee in Madagascar. — 696. The Yellow-headed Coffee Borer {Ditphyaprinceps} in 
Uganda- — 697. Pseudococcus filameniosns^ a Scale injurious to Tropical Trees. 


The Burcati assames no wiNMiibiility with regard to the opiniond and the results of expctiiocute 
cwtiined la the Bohetla. 

The Editort aotes are ajarked (Ed.ls 
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Roo^Nodosities of Crosses between Swedes and Turnips 

by 

h. HEbWBG 

Difectiir of experiments, Copenhagen. 

The Danish Experimental Organization for Crops (i) has andertahen 
fairly exhaustive researches on cross^ra between swedes and turnips and the 
nodosities occurring on their roots. A short account of the infonnaition 
obtained may well be of general interest. 

As is well known, swedes are derived from rape {Bras^ca Na-piis) and 
turnips from Brassica cafnpeskis (2). No nodosities form on the roots of 
crosses between two Napm-ioims or two campestris-iorms, but they occur 
when a Napus-ioim is crossed with a campestris-foim, whichever be the female 
parent. If, for instance, the Bullock turnip is crossed with the Shepherd 
swede the offspring bear nodosities on their roots ; but when Bullock is cross- 
ed with a summer campeskis-xapt or Shepherd vith a summer Napus-xa.-^, 
no such formations occur, although Bullock and Shepherd are much more 
alike than cempestris-xapt and Napus rape. Both Bullock and Shepherd 
have round, thick, yellow-fleshed, green-topped roots ; they are biennials 
with orange^yellow flowers. 'The two kinds of summer rape both have 
forked, woody and not fleshy, white roots, and are annuals with lemon-yel- 
low flowers. Anyone not specially acquainted with the subject w'ould be 
much more likely to expect root nodosities when such disamilar plants 
as BuUodk and campestm-xapa or Shepherd and JVapMS-rape were crossed 
than when Bullock was crossed with Shepherd. 

Notwithstanding the outward similarity of Bullock and Shepherd, 
there must be a decided inner difference between themj to judge by the anti- 
pathy exhibited in their sexual union ; they show this by the appearance 

, (1) See article: « Organiratim of Field EiperimcaitB in benmarlE, » by H. C. I^aksbn, 
in B. Oct. 19x3, pp. X479.I483. \ (Sd.). 

. fa) 'Kbere seentB to be no English name to disttoguish the empeslris-rape Ixiibseu) 
bota the iVo^-iupe {raps), so that the I,atia names trill be used here,. fBd.). : . 
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of the monstrous growths which we call “ nodosities due to crossing ” 
(Kreuzungsknoten) . 

The nodosities are of various forms according as the hybrid in question 
is rape-like, swede-like or tumip-like ; they therefore merit separate descrip- 
tion* 

1) In the fape 4 ike hybrids the nodosities are quite small, but are so 
closely crowded along the branches of the roots that they appear almost as 
swellings with small transverse wrinkles and folds reaching the whole 
length of the root (see Fig, i) . Occasionally hemispherical nodosities occur ; 
these have the flat face towards the fork of the root (see Fig. i, right). In 
rape-like hybrids the swellings predominate, nodosities, when present, 
being of secondary importance. 

2) The swede-like hybrids are characterised l>y the size and abundance 
of the nodosities and the slight development of swellings. The nodosities 
occur on the bulb and on the fibrous roots, and vary from the size of hen^s 
eggs to that of peas (Fig. 2, A) ; exceptionally, they may reach 4 to 6 in. 
in diameter (Fig. 2, B), and even form clusters, thus giving the bulb a more 
or less misshapen appearance (Fig. 2, C). The n )dosities of these swede-like 
hybrids differ from those of the rape-like and turnip-like hybrids in being 
sharply defined and generally only joined to the bulb (Fig. 2, B) or the root- 
let (Fig. 2, A) by small areas of union. The surface of the nodosities is 
very much wrinkled and uneven, something like the top of a cauliflower. 

The rule mentioned above, that in swede-like hybrids nodosities are 
more abundant and swellings less so than in rape-like hybrids, is not true 
under all circumstances. The opposite is especially liable to occur in swede- 
like hybrids when the bulbs are unable to develop owing to the plants grow- 
ing too thickly, to very late sowing or to other similar causes Thus, when 
conditions prevent the formation of the bulb, the swede-like hybrid 
resembles the rape-like one (Fig. i) in its root-characters, 

3) In turnip 4 ike hybrids the nodosities generally appear as charac- 
teristic tumour-like bunches on the bulb itself (cf. Fig. 3, D, and Fig. 4, B 
and A) and are attached to it by large surfaces ; they never occur on the 
fi.brous roots. They are not wrinkled like those of the rape-like and turnip- 
Eke hybrids, but quite smooth and sometimes shining (Fig, 3, A and B). 

As is shown in Fig, 3, A, large clusters of nodosities may occur in turnip- 
like as in swede-like hybrids (cf. Fig. 2, C). It will also be noted that the 
tumip-Eke hybrids are not behind the swede-like ones as regards the size 
of the nodosities ; but they may be quite small as in Fig. 3, C, in which the 
bulb might pass for a typical Yellow Tankard but for the small nodosity on 
the middle of the left side. 

The swellings at the places where the roots branch are even more char- 
acteristic in tumip-like than in rape-like hybrids, but are by no means so 
abundant. The roots on which the^^ occur are disproportionately thickened 
throughout their whole length (see Fig. 4, C) ; as in the rape^Eke hybrids 
these swoEen parts are transversely furrowed. Sometime>s these swollen 
side-roots are double (Fig. 4, C), apparently owing to the union of two root- 
lets throughout their length, 
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Among the tutaip-like hybrids it is not uncommon to find plants like 
D in Fig. 4, in which the bulb has hardly developed at all, but is replaced 
by a number of short, much-swollen side roots. 

■ Further attention should be drawn to the fact that tumip-Uke hybrids 
never produce a feature occasionally seen in the other two t3rpes, namely the 
occurrence of a certain number of adventitious shoots bearing rudimentary 
leaves arising from on or among the nodosities (see Fig. 5 and Fig. 2, D). 
Such shoots remain below grotmd and are consequently chlorotic through- 
out, unless they arise from roots at a very slight depth, when they may pro- 
ject to a maximum of 4 or 5 inches and become green. 

As these nodosities occurring on hybrid swedes and turnips are liabl 
to confusion with those caused by the finger-and-toe organism {Plasmodio- 
phofa Brassicae), it may be well to describe briefly the means of distin- 
guishing them. Fig. 6 shows on the left three plants of Fyniscbe Bort- 
felder and on the right three of Banghohn’s. The distinguishing characters 
of finger-and-toe disease are evident under the microscope, and in doubt- 
ful cases one may be obliged to have recourse to this method ; but as a 
rule a little practice serves to distinguish the two without difficulty. The 
first thing to be noted is the presence of characteristic spindle-shaped swell- 
ings on the side roots (see Fig. 6, A, B and C). In general shape they may 
somewhat resemble the swellings on the roots of turnip-like hybrids (cf . Fig. 
4, C), but cannot be confused with them, as the surface of the finger-and-toe 
swdhngs is smooth and they never show the dosely-placed constrictions 
so characteristic of the swellings on the roots of the hybrids. Though these 
swellings do not occur on every diseased root, they are sure to be found 
among a number of roots taken from a field where finger-and-toe is prevalent. 
Another distinguishing feature of the finger and-toe swdlings is that they 
often show the beginning of cork formation on the upper part; this never takes . 
place on the nodosities of hybrids. On the larger finger-and-toe swell- 
ings a considerable development of rough greyish-brown cork generally 
takes place ; the dark central part of Fig. 6, E, is a cork layer of this nature. 
Attention should also be drawn to the swellings near the tip of the root in 
Fig. 6, F; a swelling iu that position fairly frequently occurs in both swed« 
and turnips attacked by the disease. In this case it differs from the nodosi- 
ties of hybrids in narrowing equally above and below. Finally, a special 
characteristic of the deformed parts of roots attacked by finger-and-toe 
disease is the almost invariable presence of irregular brown streaks in the 
flesh, as may be readily seen on cutting the swellings across ; such stre^ 
never occur in the nodositi<s or swellings due to hybridisation. 

The elucidation of these points has been of considerable importance for 
the seed trade. To this work is due the fact that in the season 1913-14 the 
wholesale dealers in turnip seed were able to undertake to guarantee the 
trueneffito variety and strain of the Danish swede and turnip seeds sold 
abroad, in conformity with the law of the 8th of June 1912 on penalties for 
erroneous designation of goods. This law gives the foragn purchaser the 
right to fun compensation in case the crop grown from the Danish swede 
or turnip seeds contains so may hybrids or degeaierated fqots thAt the : 
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is distinctly reduced. The fact that the Danish wholesale seedsmen have 
been able to assume without risk such a comprehensive liability for compen- 
sation is due to the demonstration by the Experimental Organization of 
the certain characters by which swede and turnip hybrids can be recog- 
nized. In careful selection of Danish strains of swedes and turnips carried 
out for a number of years, the seedsmen have thus been in a position to 
undertake such a thorough elimination of all plants tending to degeneracy 
that the stability of the strains may now be considered as thoroughly 
established. 


Present State of Fruit Growing in Spain, (i) 

(The Principal Fruit Trees of the Rosaceaei. 

by 

JxjAN Manuel Priego, 

Professor of HoyticuUure at the Madrid A^/icultural Collc'^e. 

Almost ail the fruit trees grown in the different parts of the world 
grow in the open in Spain; from the chestnut woods which cover the north- 
ern slopes of the Cantabro-Asturian mountains to the plantations of bananas 
and guavas which adorn the orchards of Malaga and Cadiz, almost all kinds 
of fruit trees are well represented. 

I/imiting ourselves to the most widespread fruit trees, we shall consider 
pear and apple among hard fruit, and peach, apricot, plum and cherry 
among stone fruit. 

Conditions and importance of fruit growing in Spain. — The Iberian 
Peninsula, covering seven degrees of latitude from the Straits of Gibraltar 
to the Cantabrian coast, and possessing various conditions of altitude, 
aspect, soil and geological formation, is very favourable for the growing of 
the above fruit. Indeed fruit is grown in all the 47 provinces on the main- 
land, and in some districts, such as Aragon and Pioja, it forms one of the 
chief sources of wealth. 

The progress of fruit growing in Spain has been slow, on account of 
the former slowness and insufficiency of the means of transport. The 
development of the railways led to the spread of the use of fruit among all 
classes and to the extension of the plantations, though not to the same ex- 
tent as in 'some other countries, nor in all the districts suitable for fruit. 

Only meagre data on the fruit plantations of Spain and their production 
are available. According to the Avanceestadfstico de la produccidn de fru- 
tales en 1910,, (Statistics of the production of fruit in 1910), i)ublislied 
by the General Direction of Agriculture, Industry and Commerce, the total 
area under the above-mentioned kinds of fruit is 121 326 acres, distri- 
buted as shown in Table I. 

(i) See also; JcanM. Prseoo, Tlie Present Condition of Citrus Growing in Spain*’ . — 
-B. Feb, 1913, pp. 162-167. 
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Table I. 

Acreage under hard and stone fruit in the various regions of Spain. 



Acreage under 

Plums 

Apricots 

Peaches 

Cherries 

Peats 

Apples 

ISTew Castile 

1 163 

479 

329 

739 

1050 

1055 

Mancha and Bstremadura . . 

630 

472 

615- 


874 

719 

Old Castile 

2339 

412 

398 

I I 2 I 

3441 

3 300 

Aragon and lUoja 

I 880 

595 

3372 

734 

4707 

2 702 

I^eonesa 

472 

368 

183 

978 

415 

736 

Galicia and Asturia . , . , * 

454 

1 14 

I 314 

2 868 

6 219 

22 665 

Navarre and Vascongadas . . 

220 

190 

494 

514 

3866 

11399 

Catalonia 

625 

370 

£ 408 

346 

1976 

2396 

I^vante 

590 

2 440 

2 932 

I 000 

1 X46 

2 408 

Eastern Andalusia 

1647 

457 

I 220 

672 

897 

I 015 

Western » . * . . ♦ 

X 892 

217 

57 ^ 

242 

I 028 

I 974 

Balearic Isles 

37 <^ 

2 223 

•— 

— 


1235 

Cahades 

99 

123 

173 

— 

642 

442 

Totals . . . 

12 382 

8 462 

13 012 

9364 

26261 

52045 


The numbers in the Table are only approKimate and leave out a large 
number of fruit trees scattered among other crops, or in gardens, vineyards 
and fields, since the precise valuation of the surface they occupy is very 
difficult. 

The estimate of the amount of fruit produced is also below the reality. 
The fruit crop of 19x0 was bad almost all over the country, owing to late 
fros ts and summer drought. The 300000 tons to which sudh produce ap- 
proximately amounts, valued at the average price of 15 pesetas per quintal 
(iis 10 %(j! per cwt.), which' was the price adopted by the Commission ap- 
pointed for the study of the transformation of the tax on consumption, 
give a value of nearly £ 1 800 000. In the work of the above Commission 
the value of the average crop of the fruit here considered was taken at 
£ I 920 000, being based on older data as to the acreage under fruit. 

The exportation is of no great importance, as may be seen from 
Table 11 . 

If the data concerning the acreage under fruit trees, the yidd and the 
exportation be compared with those of other countries under conditions 
similar to those of Spain, it will be seen that the latter is still far from having 
t^en full advantage of its favourable conditions. Nevertheless its produc- 
tion is increasing, though not so rapidly as that of some other crops for which 
the country is less suitable. The land not devoted to field croje, such as 
matffi of that wffidi iS; still uncffi^ and a great part of the vineyards 
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Tabi^ II. 

Exfortaiion of hard and stone fruit from Spain, igoy-ii. 



1907 

1908 

1 

1909 

1 1910 

191X 


£ 

£ 

£ 

£ 

£ 

Apricots 

2338 

200 

478 

3832 

I 261 

readies 

5293 

1 537 ; 

2 290 

I 116 

I 829 

Apples 

19 641 

4 808 

15006 

3649 

6507 

Plums 

2 861 

1464 

4901 

10 412 

9723 

Other fresh fruit, 

23578 

24 089 

30 757 

27 795 

23843 

Fruit pulp . 

36841 

32 330 

37 533 

63 298 

60 1^2 

Totals . . . 

152 552 

64 428 

90 965 

no 102 

103 310 


destroyed by phylloxera, is eminently snitable to frnit growing. The markets 
of the country are far from being amply provided, considering that the aver- 
age amount consumed by the population is about 40 lbs., worth 2 $ 
per head per annum. Whole districts consider fruit as an article of 
luxury. The exportation of fruits is stationary and very limited ; England, 
Germany, Denmark, Sweden and Russia hardly know the pears and peaches 
of Aragon, Rioja and Terida, the apricots of the Balearic Isles, Castelldn 
and Murcia, and the cherries of huge, Orense, etc. France, whose consump- 
tion of fruit per head of population is four times that of Spain, exports 
fruit to the value of half a million sterling every year, and Belgium, which 
is inferior in extent to two Spanish provinces, reaches nearly the same figure. 

Distribution of fruit in Spain. — Though fruit growing has not the same 
importance in all the provinces, in all of them fruit trees are grown. The 
various species are distributed as follows : 

Hard fruit. — Pears and apples are cultivated almost throughout 
Spain. Table varieties have little or no importance in seven provinces, viz. 
I^on, Cuenca, Malaga, Huelva, Valladolid, Guadalajara and Seville. 

The most important plantations of pears are those of Aragon (basins 
of the Ebro, Jalon, Jiloca and Guadalope), Castellon de la Plana, Burgos 
(districts of Aranda), Galicia (Pontevedra, Orense and Eugo), the mount- 
ainous districts of Andalusia, the Sierra de Cdrdoba and the territories of 
Baza and Guadix in the province of Granada. The first belt produces not 
less than 20000 tons in average years; the pears are of such excellent 
quality that the Royal Household obtains its supplies from here. The 
varieties most extensively grown 'are Sanjuaneras, Deagita, D. Guindo, 
Bergamotas, and Roma ; these and some winter ones are exported in 
ever-increasing quantities into the South of France. 

The area under dessert apples is very nearly the same as the above des- 
cribed area. These apples, however, prevail in the Eerida district, ex- 
tending also into the province of Gerona, in the Eevante district, where 
the summer and early autumn varieties thrive very well, and in the province 
of Cordoba (Cordoba, Baeiia and Cabra). 
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The cider varieties of both species covd: the northern slopes of the Can- 
tabrian mountains in the provinces of Navarre, Guipuzcoa, Biscay, Santan- 
der and Oviedo, and the slopes and valleys near the coast in the territory 
of Ponte vedra and Lugo (Galicia). The province of Oviedo is the greatest 
producer of cider. The total crop of all this belt is from 8 to ii million 
bushels of cider apples. 

Stone frwit. — The most important stone fruit is the peach, both for 
the acreage devoted to it and for the value of the fruit produced. It is 
grown in 40 provinces, but its produce is really important only in those of 
Saragossa, Teruel, Logrono, Lerfda, Barcelona, Orense, Murcia, Jadn and 
CasteUdn .The first four provinces form a belt in the basin of the Ebro 
and its tributaries, producing an average of about 4000 tons of excellent 
quality. The free-stone and Pavia peaches of Lerida, the clingstones of 
Sistago and Escatrdn, the yellow peaches of Campiel, and the large peaches 
of Saragossa are equal or superior to the most esteemed of other countries 
and supply Madrid, Barcelona, etc., during the season, following the earlier 
ones from Castellon, Valencia and Murcia. Of all these peaches a certain 
proportion is exported to Paris, London and Hamburg. 

The southern belt of the province of Madrid and its valleys of the Tagus 
and the Tajuna are rich in various fruits, including productive and highly 
esteemed peaches and plums. Its principal centre of production is Aranjuez 
which supplies a good deal of the fruit consumed in Madrid. 

Under the form of “ orejones ” (peaches halved and dried), great quanti- 
ties of the crop are prepared and preserved, as it would be difficult to export 
them fresh to great distances. The dried peaches of Malaga and Logrono 
are held in high esteem everywhere. 

In point of importance the plum follows the peach. It is more regu- 
larly distributed, thanks to the greater resistance of its fruit to bad wea- 
ther. Toledo, Granada, Almeiia and Lerida rival Aragon in the produc- 
tion of plums. Greengages are, to a certain extent, exported to Paris and 
othCT capitals. In the Llobregat territory, plums are grown with apricots. 
They are also widely spread in the above-mentioned belt of the province 
of Cdrdoba, whence they are also exported to a certan extent. This pro- 
ductive tree, so reliable in its yield and having the advantage of producing 
fruit easily ^ied or preserved, deserves to be held in still greater considera- 
tmh than it is. 

Apricots, which are the most exacting as to climate of all the species 
here mentioned, naturally occupy the most limited area. At the same time 
they are grown in 36 of the provinces of Spain and are totally wanting only 
in the North and in a part of the North-west of the peninsula and in some 
provinces of Western Andalusia. The apricots of Toledo are distinguished 
by their keeping quality apd resistance to carriage, due to the fact that 
S|ey acquire a pleasant taste before they are quite ripe. The apricots of 
ite^ante are large, taSly and esrly. In Murcia they form part of the early 

S oduce exported to Central Europe. In the Balearic Idands they occupy 
^ut 2500 acres and give rise to an important export trade of fresh frffit 
^Snd pffip for preserves ; indeed they constitute the inost valuable crop. : 
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Egriois, morellos and cherries have been abandoned in a number of 
provinces; the central plateau of the two Castiles and the provinces of Sala- 
maiaca, I/Ugo, Orense, Lerida and Castell6n are the greatest producers of 
these fruits. Those grown along the Segre and the Cinca are profitably ex- 
ported. The still earlier cherries of Sagunto and the Segiires valley are 
packed in smalt boxes and sent to Paris. The large cherries, such as the 
Costaiera, Corazdn de Cabrito and some others with very firm flesh, being 
suited to extensive fanning and possessing great resistance and keeping 
qualities, are especially advisable in the large bare plains and in the 
small ranges of Tertiary calcareous rocks so frequent in Spain. 

Observations on cultural methods in Spain, — In almost all the above 
mentioned districts fruit trees are intermingled with other crops, chiefly 
in market gardens. In some districts, especially the Basque provinces, 
fruit trees are planted on grain land or pasture ; in some parts of Aragon 
and Tevante they are grown in vineyards ; less frequently, as in the Toro 
neighbourhood, they form pure plantations. 

The drawbacks of intermingled crops, especially of trees with field crops, 
are well known. The former cast an injurious shade on the latter and these in 
their turn take up much moisture and plant food from the soil. Manures 
to suit all the diflerent plants cannot be prepared, and the operations of 
tillage and irrigation do not always coincide. This interplaiiting of fruit 
trees with other crops, which is so frequent in Spain is, we believe, one 
of the chief causes of the fact that fruit growing is not so profitable as it 
might be. The farmer devotes more care to the garden crops, the culti- 
vation of which he generally knows better, whilst he is ignorant of the 
practice of treating and pruning the fruit trees. 

In these various types of fruit plantations the different kinds of trees 
are generally mixed together. But besides these plantations there are many 
scattered trees, chiefly apricots and plums, in either enclosed or open fields. 

Economic data. — Yield of fruit trees in Spain, — It the returns of fruit 
growing were to be estimated upon the figures supplied by the Avance 
of the General Direction of Agriculture, to which we have already referred, 
the conclusions would not be very favourable. The figures are the follow- 
ing : 

Yield per acre 
cwt. 


Pears 51 

Apples 58 

Peaches . 30 

Plums 43 

Apricots 40 

Cherries 40 


But, as we have already said, the 1910 crop was generally bad and these 
yields are certainly inferior to the average. The data collected by us in the 
chief producing centres are the following : 

Pears, — Standard peats begin to produce at the age of 15 years. ,, 
When in full bearing they yield about i cwt. of fruit per tree. The value > 
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of this fruit varies, like that of all other kinds, with the variety and the- 
season. Those produced in Aragon, sold on the spot under normal condi- 
tions, may be valued at Ss per cwt. A certain proportion of the good au- 
tumn and winter varieties are exported and fetch more than double the above 
price. In the province of Saragossa the variety most esteemed for exporta- 
tion is the Be Roma. In a regular plantation in rows about 100 pear trees afe 
grown to the acre ; they yield about 5 tons of fruit, worth about £40, 

— The bearing and yield of apples vary still more than 
in the case of pears. We believe that the figures of the above Avance 
may be taken as correct for average years. The apples supplied to the 
Madrid market come for the most part from the Valenza and Teruel 
districts, where their price ranges between 6s and 12s per cwt. 

Pectches. — Peach trees begin to bear at the age of four or five years. 
Their average yield may be taken at 44 lbs., and as in one acre there are about 
120 trees, the yield per acre is about 47 cwt. of fruit ; in normal seasons this 
is worth, at the orchard, never less than X2s per cwt., the gross returns being 
thus about £28 per acre. Peaches are the most esteemed fruit, even in the 
home market ; especially choice and early fruit fetches high prices. They 
are frequently sold by the dozen, and on the spot where they are grown 
the large peaches of Saragossa and Berida, or early or late varieties, com- 
mand as much as is yd per doz. The peaches of the Segre, Cinca and 
Blobregat valleys supply Barcelona, and some are shipped from that port. 
A certain amount of exportation takes place from Castelldn de la Plana. 
The peaches of Saragossa, Teruel and Rioja are consumed in the interior 
or used in the local preserve factories. 

Plums, — This tree is grown almost always as a standard and develops 
well in the whole of Spain, producing, when fully grown, as much as 130 lbs. 
of fruit per tree. Of all the fruit trees it is the one least frequently grown 
by itself. The price of its fruit varies very much; its dimensions, form, colour, 
taste and keeping qualities (the latter never being high) also differ largely 
jn the different varieties. In years of abundance their price falls as low as 
m per cwt. Greengages, when well packed, are worth eight or ten times 
^ much on the great markets. 

{ , Sefior Ga JON, a well-known fruit grower of Saragossa, calculates the yield 

plum tree as follows: xod at the age of six years ; 6s 4d at twelve years ; 
9$ W at sixteen ; ns loi to 15s lod at twenty and upwards, always pro- 
vided that the fruit be placed on a good market. 

Apricots, — The yield of this tree, which is never very regular, may be 
v^ued at 132 lbs. per tree every other year. Reckoning 1x2 trees per acre 
(real distance apart about 20 feet), the average produce per acre per annum 
, would be about 66 cwt., which, at a minimum priceof about los per cwt., 
amounts to an average gross income of £33 per licre. 

; The plantations of Murcia, Aranjuez and Toledo supply the Madrid, 
^ Castelldn Md tte Blobr^ valley that of Barcelona. These dis- 

' and Murda export a good number of boxes. This fruit has acquired 

^ in the island of Majorca, where it now occupies 
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about 2250 acres and is yearly extending. The apricot preserve exported 
every year from the Balearic Islands is valued at £24 000. 

Cherries. — The produce of this tree, which is more reliable than that 
of the apricot, is estimated at 330 lbs, per tree ; the fruit of good varieties 
sells at 8s to 12s per cwt. Where the cherry trees attain their full development 
not more than 40 can be planted to the acre, in which case the gross re- 
turns may be estimated at least at £40 per acre. 

The first cherries to appear on the Paris market are from Spain. Un- 
fortunately the number of boxes exported is limited, as the production bare- 
ly keeps pace with the home consumption and it is difficult to understand 
why a fruit that is in such demand both at home and abroad is not more 
widely planted. 

Cost of production. — The cost of producing fruit varies very much ac- 
cording to the locality and the systems of cultivation adopted ; the dif- 
ficulty of ascertaining such cost is greater when the fruit trees are inter- 
planted with other crops. When they are grown by themselves, the cost 
of production ' is but little higher than that of growing olives. There is no 
doubt, however; that they leave the grower a satisfactory margin of profit 
and that fruit growing is destined to develop considerably in the near 
future. 


The Dairy Industry in Italy at the Present Time 

by 

Prof. Cakuo Besana, 

Director of the Royal Experimental Station for Chcesemaking, Lodi. 

Statistical bata on milk production. 

Ko accurate and recent statistics on milk production in Italy are avail- 
able, and the data given m the present paper have been obtained indi- 
rectly or are merely personal estimates. The last' live stock census, taken 
in 1908 by order of the Department of Agriculture, forms a positive point 
of departure ; from it are taken the following figures dealing with the 
classes of animals producing milk : 

Number of head 
II 162 926 

6 198 861 
2 714 878 
19 366 

The dairy industry depends chiefly on sheep and cattle. The scarcity 
of the bovine species, w^hich, is the more important in milk production, Is 
quite evident both when the numbers are considered in relation to the number 
of inhabitants,' or when compared to various other Eurox 3 ean states* 
With regard to the distribution of the cattle, over the twelve regions of Italy, 


Sheep « 
Cattle* « 
Goats » 
Buffaloes 
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more than half the total numbers, or 3 662 813 head, are found in the valley 
of the Po, and of these over one mill i on are in lyombardy, where the density 
of cattle is at its maximum; Emilia, Veneto, Piedmont and Sardinia 
, foEow in the order given at no great distance apart. Eower Eombardy, which 
' includes the fertEe irrigated plains of Pavia, Milan, Cremona, Brescia, Man- 
tova, is the zone of most intensive milk production. Owing to irrigation, 
four crops of Imy may be obtained annuaUy, and on the so-caUed " marcita ” 
Adds, near Milan and Pavia, the number rises to seven or eight. The quad- 
rangle bounded by the rivers Ticino, Po and Adda and the paraEel running 
through Milan is characterised by its dairy farming, themUk production per 
unit area or per head of the population being higher than in any other part 
of the world. Emilia too, in the provinces of Reggio, Parma and Modena, 
has made great strides since 1881 with regard to increasing the number of 
its cattle, its forage crops and its milk production, so that to-day the density 
of cattle for the whole region (Emilia) is higher than that of any other whole 
region iu Italy, viz. 18.1 per square mEe. In fact the number of cattle in- 
creased in all parts of Italy from 1881 to 1908, the total increase being al- 
most one and a half mElion head, or about 30 per certt, and its quality has 
improved at the same time. 

Sheep are most abundant in the southern Adriatic region, whereabout 
two mEHon head are found, whEe the southern Mediterranean region, Sardi- 
nia, Eatium, and Tuscany foEow in order, having over a million head each. 

, The density is highest in Eatium. In a general way it may be said that the ^ 
number of cattle per acre decreases going from north to south whEe on the 
contrary the number of sheep per acre increases. Goats abound in the south- 
ern Adriatic region but in no other parts. Buffaloes are pastured on swampy 
ground where no other domestic animal could Eve; herds are found in cer- 
tain localities in Eatium and in the southern parts of the country (Salerno, 
Caserta, Eoggia, etc.) 

' As the 1908 census does not state the number of females which may 
te considered milking stock in each of the above classes of Eve stock, an 
apl&oximate estimate must be made to arrive at the mEk production in 
Assuming that the percentage of miEcing stock in the total regis- 
^ be 60, 70, 55, and 50 for cattle, sheep, goats and buSaloes respec- 
"then the nunrbers of miEdng stock in Italy would be approximately 
^;as follows; ' ’ ^ 

Cows * , . . . . . ... 3600000 head 

Sheep , 7 800000 » 

■v. 'Coats .... 1500000' )>,' 

, ' ' BuMoes,' . ,» * ' ■ xoooo' 

; i' : It is hot easy to calculate the average quantity of milk produced by the 
stock, owing to the h^erogenOoustifess of the breeds and to the dissim- 
f-'lwliy of 'systerns of managenieht;, 

^ v S. Cm’$ — i/eaving aside the question of breeds, there are two 6p- 
systems of taanagemait of nialch cows inTtdy, viz . : permanent hous- 
■^'i^.’Sndiree rah^g. In the north, where milk » an important industrial 



substance, tlie cows are housed permanently or almost pemianentiy ; tliis 
system is also in vogue in parts of Central Italy (Tuscany, Umbria) where 
however, the milk is chiefly used for calf rearing. I^Vee ranging is met with 
in the central regions beginning in Tatium, in the southern part of the 
country and in the islands, where the milk is partly employed for calf 
tearing and partly for cheese making on a small scale. In the latter case 
■^delds are small owing to the not infrequent scarcity of fodder and to the 
exposure of the cattle. 

Where milk production is carried on intensively, as for instance in 
Uombardy, calves are usually removed from their mothers a few days after 
birth and almost the entire production of milk is available for cheese making. 
In the central regions, on the contrary, the cows are never milked, but 
merely suckle the calves, in w'hich case the period of lactation is greatly 
reduced. An intermediate system exists in Sardinia/where it is usual to 
milk the cows once a day during a part of their lactation period, i during 
April, May, June, and October. 

To estimate the average production of milking cows in Italy, those 
which are only used for suckling calves and those which are only milked 
for a very brief period should be excluded, i. e, about i ooo ooo head, which 
reduces the number of milking cattle from 3 600 ooo to 2 600 ooo. 
The average annual production per head varies from 25 hectolitres 
(550 gallons) in hombard^r to 10 hectolitres (220 gallons) for Alxnne cattle and 
4 hectolitres (90 gallons) for free ranging cattle in Sardinia, so that assuming 
an average production of 12 hectolitres (265 gallons) for the above 2 600000 
cows the estimate ’will be conservative. On this basis 31 200 ooo hectolitres 
(7 million gallons approx.) w^ould be 'produced annually, of which part' is 
used for direct consumption and part is worked up into other dairy produce 

The population of Italy,, consisting of 34 million inhabitants, consumes' 
very little cow's milk, the consumption being liighest in the northern prov- 
inces and least in the central and southern regions, where many Italians 
never drink cow's milk at all, partly because it is not customary to do so and 
the product is expensive, and partly because they use ewe's or goat'vS milk 
instead. The average consumption per head may be estimated at 18 litres 
(4 gallons) per annum, or 0,05 litre (o.i pint) per day, which is a negligible 
quantity compared with the consumption in Germany, Denmark, Holland, 
Sweden and Norway. On this basis 6120000 hectolitres (150 million 
gallons) are consumed directly, leaving 25080000 hectolitres (350 million' 
gallons) for the production of other dairy products. 

Eu>e*s Ilf ilk ~ The milk production of ewes varies from 100 litres 
(22 gallons) per annum in Sardinia to 40 litres (10 gallons) in some of the 
flocks on the mainland. Assuming a mean yield of 70 litres (15 gallons) per 
head per annum, the annual production of ewe's milk available for the 
' dairy industry is 5 460 ooo hectolitres (120 million gallons) . 

Goafs Milk ~ Goats yield more milk per head than do ewes. In Sar- 
dinia their annual yield is estimated as 140 litres (30 gallons), but for 
present purposes 100 litres may be taken as the average figure per head 
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after deducting the amount required for raising the kids. This is equal 
to a total annual production of i 500 000 hectolitres (33 million gallons). 

Buffaloes M ilk. — Milking bultaloes may 3deld from 5 to 8 hectolitres (100 
to 180 gallons) per annum, but the semi-wild state in which they are kept 
causes their milk 3deld to vary considerably from year to year. For pre- 
sent purposes their yield may be estimated at 4.5 hectolitres (100 gallons), 
which gives a total annual production of 45 000 hectolitres (i million gal- 
lons). 

The following table summarises the data dealing with the milk produc- 
tion of the bovine and ovine species, this being not only the most import- 
ant source of supply but also the one capable of eventual increase. 


total numbers (1908 census) 


Females 

Milking animals 

•Average yield per head , * galls. 

Total annual production , , . . . ^million galls. 


Hilkused for direct human consumption » » 

MQlk worked up industrially , . . . » » 


Cattle 

Sbeep 

6 198 861 

11 162926 

3 600 000 

7 882 727 

2 600 000 

7 800 000 

265 

15 

700 

120 

150 

, — 

550 

120 


It is important to emphasize the fact again that of the above figures, 
only those of the 1908 census are absolute, the others being the result of 
estimates. » 


Utiuzation OF M11.K. 

Cow s milk. This is put to three chief uses : 

1, Condensation. — Carried out in tysro factories in Xombardy; 
only accounts for a very small proportion of the total produce. Milk powder 
is also prepared in small quantities. 

2. Direct human consumption. — City dairies, which deal with this 
section of the industry, are to be found in the principal Italian cities, but 

most modern and up-to-date examples are very modest compared 
the large establishments of this kind which exist in other countries, 
siidh to at Vienna and Berlin. Much improvement has taken place with regard 
to the handling of milk, but even now the greater part is sold by small 
locar dealers. The retail price consequently varies with the abundance 
of the local production, and prices increase from North to South of the 
: country, the mihimum and maximum being 2d and 6 a quart 
Respectively, Of late years prices have tended to rise. The wholesale, prices 
obtained in Tombardy and EmiKa have risen gradually from 5^^ to 7.7^ 
; |er gaUpn during the last ten years, In all the principal cities, the retail 
^ is subject to inspection by local hygiene officers. 

' 3. Cheesemaking* — About ’five-sixths of the total nrilk production 

It turned into cheese, butter, and thdr bye-products. The factories dealmg 
this section of the industry may be grouped into three classes : private 
Inhere the producer turns it into cheese and butter 
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himself ; industrial factories, such as exist in Ivower Lombardy, where the 
itdlk is bought from the producers and worked up— as iiiucli as 4 400 gallons 
being dealt with per day ; and cooperative factories, v\'hicli are cliiefly to 
be found in the' Alpine districts, birt which also exist in Kiuilia, wliile a 
few isolated examples may be found in Sardinia and in the Soiitli. The 
number of these cooperative factories fluctuates considerably, as new^ones 
are started every year while others close down* They are most numerous in 
the province of Udine, where they number several hundreds, wliile the 
total number in the country must amount to almost a thousand. The 
most modern example and the one which deals with the largest quantity of 
milk is that at Soresina (Cremona prov.). 

Cot&f's milk cheeses. — These are of three kinds : 

I. Moulded cheeses — such as Stracchino, Gorgonzola, Robiole, I?resa. 

• 2. Hard cheeses — Grana (including Parmesan, etc.) Fontina, Bitto, 
Asino, Montasio, Bra; the skim milk (so-called Swedish) cheeses; Mar- 
garinati cheeses (in which butter fat is wholly or partially substituted by 
margarine) ; and the Swiss cheeses, Emmenthal, Gruyere. 

3. Soft cheeses - whose name alters with their shape : Caciocavallo, Pro- 
volone, Scamorza, etc. Ricotta, a white curd sold in Italian cities, is usually 
a bye-product obtained from whey, but may also be prepared from 
fresh milk. 

Stracchino and Gorgonzola ate chiefly produced in Lombardy and to a 
slight extent in the adjoining plains of Piedmont ; Presa is a Sardinian spe- 
ciality ; grana comes from Milan, Southern Lombardy and Northern Emilia ; 
Fontina and Bitto from the Alps to the west and north; Asino from Vicenza ; 
Montasio from Udine, and Bra from Piedmont. Swiss cheeses are made in 
Lower Lombardy and the soft cheeses which used to be a speciality of the 
Abruzzi, and the South are now also being manufactured in 

the Noidii. 

Butter is cliiefly produced in Lombardy, either in the cheese factories 
or in special creameries ; appreciable quantities also come from Veneto, 
Piedmont and Emilia. In certain southern provinces butter-fat is enclosed in 
a kind of bag made of soft, elastic curd, the whole being called manteca 

With regard, to 1 jye-products, lactose is only prepared by a very few 
factories ; the extraction of casein is rather more general, and is supplant- 
ing the manufacture of skim-milk cheeses, which is no longer remunerative 
jon account of over production- Other bye-products are vituline a 
J kind of calf meal, and dairy waste, which is used for pig feeding. 

’ " Ewe's Milk Cheeses. — ^'THs group of products has developed consi- 

derably' of late years owing to their growing importance in the countryts 
exports, and' flocks are in consequence receiving more attention. The type of 
cheese varies from place to place, as a considerable proportion is still made 
■ for local consumption ; ' the following may be mentioned as typical 
examples : Pecorino Romano, Cotronese, Moliterno, Pecorino Sardo, Cacio 
fiore, Incanestrato di Sicilia. Of these, the Pecorino has acquired commercial 
importance during' the last twenty years. It originated in latiiimy which, 
is still the centre of production, but its manxifacture has been^ considerably 
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extended in Sardinia, where up-to-date cheese factories have now been 
erected for the purpose. 

Goat's Milk Cheeses, — These are small and only made for local con- 
sumption. Goat's milk is frequently mixed with cow's, milk or ewe's milk 
to form so-called “ mixed cheeses 

Buffalo's Milk Cheeses, — SmaE, round, soft cheeses are made 
with buffalo's milk, which is rich in fat. These are somewhat sweet with a 
pronounced flavour * and find a market in the southern towns where they 
are sold under the names of ; mozzarelle, uova di bufala, provole, provature. 



Vai^ue and amount or cheese produced. 


In estimating the amount of cheese produced, it is assumed that : 

cow’s milk yields 7 per cent, of cheese 
ewe’s » » 15 » » 

goat’s* » » 10 » » 

bnJffalo’s » » 20 » )) 

After deducting from the cow's milk the amount used for butter-mak- 
ing, the annual production of which is estimated at about 50 oop tons, the 
amount available for cheese making is reduced to 33 000 000 hectolitres 
(505, million gahons). The production of cheese is, therefore, as foHows : 


cow’s milk 
ewe’s » 

goat’s » 

Tbfuffalo’s » 


x6 100 tons 

...... 8 roo » 

...... 1 500 » 

90 » 

total . . . 25790 tons 


To obtain the value of the total produce, butter and cheese are taken 
at the wholesale prices of 260 lire per quintal (ii.SaT per lb.) and 160 lire 
per lb.) respectively as follows: 


value 


btttter, ............ £ 5200 000 

Cheese, . ♦ - v * 16505000 

bye-ptoducts ......... » 640000 

total ... £ 22 545600 


— ^^A to stati^cs published by the Min&try of 

dairy products in 1913 'were as follows: ;,r", 
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Amount V^ue 

tons £ 


Eresh or sterilized milk 226 18 108 

I^resli, sterilized aiid peptonised cream . . 0*75 528 

Condensed milk, imsweetened 8 3 620 

)) » sweetened 251 x 20 588 

Fresk butter * 242 286656 

Salted btitter 30 ” 35 <>32 

Cheese, Graaa 916 92^6 4^0 

)) Swiss . 94 79 084 

)) Pecorino 917 880 896 

» Cadocavallo . 21 1 227748 

» other hard types 155 148 808 

» Gorgonzola, Stracdhno 91 & 696324 

» other moulded types 7 4 9^6 

Total ... 3 418 788 


It will be seen from the above table that the largest exports consist 
of Giana, Pecorino and Gorgonzola cheese. The piincipal importing coun- 
try is the United States, foEowed by Argentina,, the cheese being consumed 
there by the large Italian immigrant population. Gorgonzola, however, 
goes chiefly to England, France and Switzerland. 

Exports of cheese, have increased steadily since 1871, as shown by 
the foEowing figures : 


Year 


Exports 

tons 


1871 

1879 

1883 

1887 

1894 

1899 

1902 

1906 

X907 

19x1 

19^2 

19x3 


176 

266 

383 

503 

722 

XO43 

1 308 

1919 

2 1X4 
2785 
3062 
3277 


Exports previously consisted almost exclusively of Grana, but both the 
amount and the number of kinds exported have now largely increased* 
Imports, — A little butter and a considerable amount of cheese (about 
one-sixth of the export value) are imported annuaEy, the imports 
for 1913 being : 
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Butter 40 tons 

Swiss cheese . . . . 450 » 

Other hard cheese 97 » 

Soft cheese . 12 » 

Total annual cheese imports . . . 559 » 

valued at £549 868. 

The cheeses mostly come from Switzerland ; other hard cheeses are 
mostly Pecoiino from lie Levant. Imports were at their highest in 1887, 
when they reached 1235 tons ; then they decreased rapidly and remained 
practically stationary at 450 tons until 1913. 
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GENERAI, INFORMATION. 

592 - Agrieiiltmal Etoeatioi m South Africa, — journal of the African Som% 
Vo!. XIII, No. 51, pp 288-295. I^ondon and New York, April 1914. 

Agricultural education in South Africa is controlled by the Union 
Department of Agriculture, and under this head are embraced the actmties 
of four Schools of Agriculture with Experiment Farms, eight Experiment 
Stations, and four Stud Farms, also a Household Science branch. For the 
better administration of these Institutions, a separate division of the De- 
partment was recently created, under the control of one of the Under Secre- 
taries. There exist, in addition, Experiment Stations connected with the 
work of the Tobacco, Cotton, Horticultural and Botanical Divisions, but 
these are directly under the control of the Chiefs of these Divisions. 

The annual vote for agricultural education, inclusive of salaries, gen- 
eral maintenance, and development, amounts to about £120 000, but this 
amount does not include grants through loan funds or votes on the Public 
Works Department's estimates for buildings. During the current year these 
amounted to no less than £60 000. 

The principal schools are : 

A. Cap Province : 

1, EI/SBnbxtrg, the oldest established of the Schools, with between 
thirty and forty students, is situated about thirty miles from Cape Town. 
Area of station i 700 acres. Special features at this institution are horti- 
culture, viticulture, wine-making, cereals and tobacco (Turkish). 

2. Grootfontein, outside the town of Middelbiirg (Cape) with about 
eighty-five students. Area of station 25 000 acres. Special features at 
Grootfontein are agriculture (including irrigation under Karroo conditions), 
ostriches, Merino sheep and Angora goats. 

B. Transvaal Province: 

PoTCHEFSTROOM, about eighty-three miles to the southwest of Johan- 
nesburg, with about sixty-five students. Area of station 4 000 acres* ^ Spe- 
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cial features of the instruction are agriculture representative of High- 
Veldt conditions, cultivation of crops under irrigation and otherwise, 
cattle, maize and other cereals. 

H^tdal Province : 

Cedara, fourteen miles to the north of Maritzburg. The station 
covers about 3 600 acres, and has some thirty students. Special features 
are sub-tropical agriculture, forestry (induding wattle growing), cattle 
and maize. 

Orange Free State Province : 

There is no similar institution at present, but one is in course of estab- 
lishment at Glen, near Bloemfontein. Arrangements have been made 
to receive students in 1915- A farm was purchased for the purpose at 
a cost of £20 000, and £40 000 has been provided on “ loan funds ” 
lor the erection of the necessary buildings. 

593 - Teehnical Organization in Geman East Africa. — Deutsches Kotomatuatt, 

Year XXV, No. 2, pp. 66-67. Berlin, Jannary 15, 1914; 

The following information has been received concerning the projected 
technical organization in German East Africa and the foundation of a 
native school for training practical mechanics at Daressalam : 

, The " Kolonial Wirtschaftliche Komitee ” proposes opening three tech- 
nickl bureaus in the colony at Daressalam, Tanga and Eindi. These will 
be placed under the direction of competent certified engineers who have al- 
ready had much experience in the colonies and will act as central consulting 
bureaus on all technical matters. The engineers will visit existing inachinery 
on the plantations, advise, surest improvements, etc. Ho fees will be 
charged for consultation other than the travelling expenses of the engineers. 

At the same time a school for training practical native mechanics 
"mil be erected at Daressalam. The . Committee have already rented a plot 
of land (23 680 square feet) from the Government up to October i, 1919. The 
.cost of building the school and its working expenses for the years 1914, 
1915 and 1916 win be defrayed by funds voted by the metal and machine 
‘ industry. The Government has already declared itself willing to instruct 
; l^pffidals in the different localities of the colony to select the most promising 
yc^hs for instruction and to send them to the school. The number of 
pupilsi is at present limited to thirty. 

The objects of the school are the following ; 

I. To train native mechanics and engine drivers. Only youths 
who have had some preliminary education and who are accustomed to 
working will be admitted. As encouragement they will get regular pay 
as soon as they enter the school. ' , 

: . 2. To provide the railways, mines, internal navigation companfe, 

lactories and ptotations in the colopy with cheap technical labour; and, 

I k time, to supply other German colomes also. , ' 

||l> 3. To act as an bxperinient station wbese German machines and imple: 

, mwk wfil be tested and cbmpaf«i with foreign ones. Pwple in the colony. 
1f<i^'a*bktet^ted'k.mnchinefy^^^ be invited, to -attend .tbe'testS'k ordet". 
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to encourage useful discussions, and the Goverament will also be repre- 
sented. 

The education given in the school will be chiefly of a practical nature 
and will be adapted to the character of the natives. The first course will 
consist in tendering them familiar with all smiths’, mechanics' and fitters' 
work, with the management of agricultural machinery and with the car- 
rying out of all sorts of repairs. The second course will be more specially 
devoted to rendering the pupils capable of managing engines of all kinds, 
i. e. steam ploughs, machinery for hemp, cotton, rubber, etc., motor cars 
and boats and their repairs. 

The machines and implements of the permanent exhibition will be in- 
cluded among the material available for the school. At the examinations 
held at the end of the course a Government commission will be present. 

The chief stimulus to the foundation of the above school has been 
the scarcity of people capable of managing the cotton harvesting and other 
machines needed in the colony — a want which has hitherto been a serious 
handicap and prevented the extended use of machinery. 

594 - The lew Standards adopted In Germany for the Trade in Sugar-Beet and 

Mangel Seeds* — Edler, W. in FuUimis LandwirUchaftUcU Year 63, 

Part 8, pp. 26S-277. Stuttgart, April 15, 1914. 

Owing to the difficulties which have arisen from alterations of the so-*' 
called Magdeburg standards, formerly universally recognized in the German 
beet-seed trade, the interested parties have drawn up a new set of rules. 
These differ from the earlier ones in that mangel and sugar-beet seeds are 
treated separately ; further, instructions for the taking of samples and for 
the calculation of the deduction to be made on seeds not coming up to stan- 
dard, but yet saleable, have been added. 


German standards for the trade in st 4 gar-beet seeds (1914). 

The following bodies have taken part in the drawing up of the clauses 
given below : Ausschuss fiir Handelsgebrauche (representing the Deutscher 
Tandwirtschaftsrat, Deutsche Tandwirtschafts-Geselleschaft, Bund der 
Tandwirte, Reichsverband der deutschen laiidwixtschaftliclien Getiossen- 
schaften, fiir Deutschland and Vereinigung der deutschen clnistliclieB 
Bauervereiiie), Verein der Deutschen Zuckerindustrie (Crude-sugar factory 
section) and the Gesellschaft zur Forderung deutscher Pflanzenzucht. 
These are valid where no other agreements are in force, 

§ I. *— The sugar-beet, seed should be delivered in good condition, 
fit for use, and, except for the screening necessary in cleaning, not graded 
according to the size of the dusters. The seed must belong to the variety 
named and must agree with the particulars of the other paragraphs. 

§ 2. — The seed should contain at least 85 per cent, of' dry matter 
(15 per cent, moisture). It is saleable with the dry matter down to 83 
(17 per cent, moisture), but in that case the difference must be allowed 
for in the price (formula, § 5). 
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§ 3. ~ The purity should be at least 96 per cent (pure seeds after 
subtraction of impurities including clusters passing through a 2 mm,, = 
0.08 in., sieve). Seed is saleable down to 94*5 percent., but the difference 
must be made up (formula, § 5), 

§ 4, — One kilogram (2.2 lbs.) of seed must give in 14 days a minimum . 
of seedlings as follows ; 


а) large-duster seed 60000 

б) medium-duster seed • • . 65 ooo 

c) small-duster seer 70 000 


Of this number, 70 per cent, must be up in 7 days. 

One hundred clusters must give in 14 days a minimum of seedlings 
as follows : 


a) large-cluster seed 80 

h) medium-duster seed 75 

tft) small-cluster seed . . . . 70 


Large-cluster seed is reckoned as containing not more than 40 clusters 
to the gram, medium-cluster 41 to 50, and small-cluster 51 or more. 

§ 5. Seed not fulfilling the conditions of §§ x-4 is not saleable. 

If the price is to be reduced under either § 2 or § 3, the reduced price 
is obtained by the following formnla : 

price agree d upon X value of seed delivered . 
guaranteed value 

but if both § 2 and § 3 require a reduction, the price is obtained by the formula: 

price agreed upon X dry matter X actual purity 

’ : ~ ^ 

§ 6. — In the absence of any other agreement, samples must be taken 
within three days of the delivery of the goods, and by a sworn sampler, 
directions for sampling are given in the appendix* 

1 7* — The determination of the conformity to agreement of the seed 
delivered is made by a station belonging to the Union of Agricultural Ex- 
periment Stations of the German Empire (Verhand landw. Versuchssta- 
tionen im Deutschen Reiche) according to the method prescribed by this 
'Union. 

Each of the parties has the right to stipulate that the examinatiou 
be made by a particular station belonging to the Union, The average of 
the two results is taken; Either party may also require a decisive analysis ; / 
; no reasons need be given for this, but notice must be sent in within four days 
i// o^^ of the first result^ ; such analysis is to be made by a tMrd 

by agreeriaent or by drawing lots. In the demand for the 
; de^iw analysis it must stated which determination is to be remade. In: 

the average of th^deci^^ and the one wMch comes neaif- 
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est it oa the disputed point is taken ; if the decisive aiiaJysis is half way 
between the other two, it is accepted. 

Each party pays for his own original analysis, while the decisive analysis 
is paid for by the party reqniriiig it. 

§ 8« “ If the presence of foreign beets, sncii as mangels, in the seed is 
complained of, a cultivation experiment is to be carried out in tlie same or 
the following year, using a certified seed sample.' This is to be entrusted 
to an experiment station selected as for the decisive analysis. Each party 
may send an expert to judge of the result ; the director of the station fixes 
the day for this and acts as umpire. 


Appendix. — Directions for sampling sugar-beet seeds. 

I . T aking the sample. — Samples must only be taken from unopened con- 
signments in sacks ; these must be so arranged that their number can be 
counted, or, if they ate piled up, fairly accurately estimated. The lots 
must also be labelled in such a way that no doubt can arise as to their 
identity. 

If the lot numbers more than lOO sacks, a sample must be taken from 
at least every twentieth sack ; if there are between 20 and 100 every tenth 
must be sampled, while for fewer than 20 sacks half must be sampled. 

The sampler chooses the sacks from which he wishes to take samples ; 
these should be well distributed through the lot ; further the different sam- 
ples should come from different parts of the sacks, and for this purpose he 
may have a certain number of the sacks emptied. At the request of one of 
the parties concerned, all the sacks to be sampled may be turned out. If, 
for want of room or other reasons, it is not practicable to empty the sacks, 
this fact must be noted in the report. The use of a sample bore is only 
allowed provided there is no possibility of its damaging the seed. 

The sampler must be provided with the necessary labour for the work 
of sampling. 

Sampling in a railway truck is allowable ; the same directions apply in 
this case. 

z. Treatment of the sample. — The average sample made up from the 
small portions is thoroughly mixed and then divided into scps’irate samples' 
'according to the number of analyses required. 

The samples for the determination of moisture and purity are to be en- 
closed in clean and dry Air-tight vessels of glass or tin ; the openings are then 
to be sealed with sealing-wax, rubber, wax or some similar substance; ground- 
glass stoppers should be greased. The samples must^ be tightly pressed into 
the glasses or tins. Each sample must weigh at least 200 gms. (7 oz.). 

The' samples for the determination of germination capacity are to be 
preserved in cloth bags or double paper bags ; they may not be enclosed 
in air-tight vessels. Each of these samples must weight at least 200 gms. 
{7 oz.)'. 

The samples must be sealed or leaded by the patty or parties present 
in such a way it that is impossible to open them without damaging the cover- 
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ing. When the samples are sealed, the sampler must label them ; for tins 
a properly adhesive sealed paper label is used, for bags a tie-on label ; in 
either case he must write on it the reference number from his diary, place and 
date of sampling, brand and number of the sacks making up the lot, name of 
the purveyor or receiver (even supposing him to be only temporarily in 
possession of the seed), and the apparent nature of the packing ; this infor- 
mation he certifies by his signature. If the sample is taken in a railway 
truck, the number of the truck must also be entered on the labd. 

If required, the sampler must provide a duplicate copy of this label, 
describing the nature and appearance of the seal or lead. 

The sampler must see to the provision of the implements and materials 
necessary for the sampling. 

3. Number and destination of the prepared samples. — The sampler has 
■ to prepare, according to instructions, 4 or 5 samples in gla^ vessels or tins 
and the same number in cloth or paper bags. He must send off those re- 
quired within twenty-four hours to the addresses furnished by the person 
under whose instructions he is proceeding. He must also send one duplicate 
sample each to the purchaser and the vendor, while one he keeps himself. 

The samples should be kept in dry unheated rooms. The sampler must 
keep his sample for a whole year, and must not part with it or deposit it 
for judgment except on the combined demand of vendor, purchaser, com- 
mitter and receiver. 

A duplicate copy of the label should be given to the temporary pos- 
ses^r, provided he is not the committer. 

If the interested parties require it, the sampler may make more than 
the 4 or 5 samples, in return for a proportionate fee, but these must only 
bear his seal. 

^ 4. Obslades to sampling. — If the sampler finds hhnsdf unable to ob- 
serve these, instructions, he must abandon the sampling. 

German standards for the trade in mangel seeds (1914). 

v ' The following bodies have taken part in the drawing up of the clauses 
below: Ausscliuss ftir Handelsgebrauche (representing the societies 
above), Gesellschaft zur Forderung deutschen Pflanzenzudit, and 
Vereiniguiig der Samenhilndler Deutschlands. These are valid where no 
other agreements are id force. 

§ I. — The mangel seed must be delivered in good condition and fit 
i fe use ; it must belong to the variety named and must agree with the par- 
: ticulars of the other paragraphs. 

. §2. — As for sugar-beet seed. ■ ‘ , 

I 3. — - As for sugar-beet seed, except that purity as low as 94 per 
.-^t. 'is'aJlbwed. ; 

/ § 4. — - One laiogram (2:2 Iba) of seed must give in 14 days a mmhaam 

j 60 000 seedlings. Of tlusF number, 42 000 must be up iU 7 days. The 
'I is ^^^ble with only soodoi seedling per , kilo, but the deficit faelOw 
mnst'be'uBowedform'.'theprice. 



856 ORGANIZATION OF EXPERIMFNTAI, AND ANALYTICAL WORK 


One imiidred clusters should give in 14 days a miiiimiim of 75 seedlings 
fox large-cluster seed and 70 for small-cluster seed. The seed is saleable 
with these figures down to 70 and 65, but the deficit must be made good. 
I/arge-cluster seed is reckoned as containing not more than 45 clusters to 
the gram of pure seed, sinaU-cluster 46 or more. 

In calculating reduction of price, an excess or deficit of seedlings per 
kilo may be set against a deficit or excess of germinating clusters, but the 
minimum value must come up to the standard. At the same time no raising of 
price is allowable. For the calculation of the reduction of price the formulae 
given in the Appendix are to be used. 

§5. — Seed not fulfilling the conditions of §§ 1-4 is not saleable. 

§ 6. — As for sugar-beet seed. 

§ 7. — Differs from that for sugar-beet seed in that the station to make 
the decisive analysis is not to be selected by drawing lots ; if the parties 
cannot agree within eight days, the president of the Deiitscher Daiidwirt 
scliaftsrat nominates a station belonging to the Union. B'urther, in case of 
delivery contrary to agreement the vendor bears all the costs of analysis. 

§ 8. — If the purchaser considers the colour (within the variety) of 
importance, he may propose a determination of this by germination tests ; 
any complaint on this point mnst be made within eight days of the receipt 
of the examination certificate. If complaint is made as to the correctness 
or purity of the variety, a cultivation experiment made in the same or the 
following year, using a certified seed sample, is to decide the question. 
This is to be carried out by a station selected in the same way as for 
the decisive analysis. The result is judged as under § 8 for sugar beets. 


Appendix, — Directions for sampling mangel seeds. 

Unless carried out by a sworn sampler, the sampling takes place as 
follows : 

For lots up to 10 packages, all the packages must he drawn upon 
in the preparation of the sample ; with more than 10, one in ten must be, 
used, with the proviso that at least 10 remain unopened. 

Injured packages are not to be used even when accepted l,)y the pur- 
chaser. 

The packages selected are to be opened in such a way that samples may 
be taken from the top, the middle and the bottom, or else so that they' can 
be turned right out and the seed well mixed ; at least ten samples are then 
to be taken from the heap (top, middle and bottom). The samples so ob- 
tained are to be put together, carefully mixed and divided into at least 
four equal parts. Each of these parts must weigh at least 200 gms. (7 oz.). 

The samples for the determination of moisture content are to be enclosed, , 
in air-tight glass bottles or tins (as for sugar-beet seed). , Those for germina- 
tion tests are to be packed in linen or double paper bags, and must not be 
kept in air-tight vessels. All must be labelled in such a way that their oxi- 
^gin can at any time be ascertained. 
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An impartial witness must be called in for the sampling ; he stamps the 
seals or leads of the closed samples with his seal. The sample remitted must 
be accompanied by the witness’ certificate of sampling, on which it must be 
stated that tlie samples were duly taken in his presence. The other samples 
must be kept in a try uiilieated room in case they should be required for 
further investigatit,jns. 

The vendor has the right to have similar samples taken on the purchaser’ s 
property, at his own expense, for examinations which he wishes made. 

If both parties have had samples taken, each must send in his sample for 
comparison in case a decisive analysis is required ; the average of these two 
samples is taken as the decisive figure. 

Fonnuke for the calculation of reduction 0/ price 
on seeds below standard but saleable. 

In the formulae, the values for dry matter and purity may only be 
inserted if they are within the limits set out in the regulations. 

A balancing of excesses and deficiencies is only allowable in germina- 
tion values (see § 4 above). No latitude is allowed outside the limits for 
delivery given in the regulations. 

If the price is to be reduced under either § 2 or § 3 the following formula 
is to be used : 

price upon X vahic of seed delivered ^ 

.ijuaraiueed value. ’ 

but if both § 2 and § 3 require a reduction, the price is obtained by the 
formula : 

price agreed upon X actual dry matter x actmil purity 
^ «5 X 96 

If reduction is to be made under § 4 it is obtained as follows : 

scecUings germinating clusters germinating 
in 14 days in i gra. in M days 

60 75 (or 70 } 

price a, greed upon X — — 

' ' ' In the last formula, the two figures for germination must both be entered, 
even when one of them is up to or above standard. 

If reduction is requited under §§ 2, 3 and 4, the corrected price from the 
second formula is substituted for price agreed upon ” in the last formula. 

'595 Agricultural Shows, 

Af§enime Republic. 

1014 Aug. X 5 -» 3 . Buenos-* Aires. Agricultural show organized by the “Sociedad Rural 

Argentina ”, , 

Belgium. 

1014 Aug ., 29 (opening). Arlon,. — R^ional agricultural competition, organized by the 
!'' 7 , agricole de I^u«mbourg there will also be an agricultural exhibition, 

including 'several internatioMl sections. Address to **ScCTdtariat de la ' Soci^td 
' agricole du bvxembourg ”, Arlon, Belgitm. 
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Canada. 

Iii 4 Sept. 3" 1 2. Vancotjvcr. — Agricultural and industrial cxliibition. 

Egypt. 

1010 Feb. or early March. Cairo. — Agricultural show organisjcd by the Ivhedivial 
Agricultural Sod c t y . 

ranee, 

1014 Sept. 11-13. Quixiiper. — Show of Breton Black-and-wlxite Cattle. Also exhibition of 
agricultural machines and implements, and trials of potato-diggers. 

I>ec. 34“28. Paris, Grand Palais. — International Poultry and Babbit Show, held by tlr. 
“Society nationale d’Aviculture dc France Address of the Society: 34, rue de 
Paris. 

1016 March 4-8. Nice. — Great Triennial Flower Show, organized by the ‘'Sodete dTTorti- 
culture pratique de Nice. ” 

Germany, 

i® 14 f Sept. 19-33. Siegburg. — Provincial show, held by the “ I/and wirtscliaftlicher Vercin 
fiir Bheinpreussen.’’ 

Oct. 3-5* Hamburg. — Fourth fat stock show. 

10i§ May 8-11, Barlsrahe. — First fat stock show for Baden, organized by the city of 
Karlsruhe and the Chamber of Agriculture of the Grand Duchy of Baden. 

Italy. 

1 ® 14 » Sept. 20-30. Quistello (Mantua). — Dairy industry show. Also national poultry show». 
interprovindal pig show’ and exhibition of agricultural produce. 

United Kingdom. 

1910 Fkiinburgh. — Comi>etitiou for potato-planters. Address lo: J. Stirton, 3 George IT 
Bridge, Edinburgh. 

United States. 

1915 Jan. i-Dec. 31. San Diego (California). Inteniational Exhibition, with the following 
sections ; Agriculture ; Food Products ; Commerce and Industry; Domestic Economy.. 


596 - Agficultiiral Congresses, 

Austria. 

1914 Sept. 5-13. Goritz. — Ninth Austrian Wine-makers* Congress. Address: Geschifls- 
leitung de.s ostcrreichischen Beichs Weinbauvereines, Wien III, Fusangassc 48. 
France. 

1014 Aug. 3 (opening). Eyous. — National congress on technical education in industry, com- 
merce and agriculture. General Sec., 5 rue Jtissieu, Eyon. 

ItlS April 6-9. Marseilles. — - 53rd Congress of the Sociads Savantc-s. 

Hungary. 

1014 Sept. 6-17. Budapest. — Eighth Congress of the International Union of Fore.stry Research’ 
Stations. Excursions will include ; Szabadka (trials of fixation of shifting sands, 
stands of Robmia); Biralyhalom (Secondary Forestry School); Puszta of Ddiblit 
(old stands of Scots and Austrian pine, and plantations of Robinia carried out in a 
special way on shifting sands) ; Taddszerdo (forests of pedunculate oak, plantation 
of foreign trees and experimental plots) : Godollo (Arborelum of the Archduke Jo- 
seph) ; Selmeczb^nya (Central Hungarian Forestry Research Station, comprising : 
arboretum, nursery, experimental plots, meteorological station) ; Ohegy (domainial 
forest) ; Enke of Csorba, at 4500 ft. — - Persons wishing to attend the excursions and 
meetings should send their names to the Secretariat of the Union, 3 rue de Eouvain* 
Brussels. 
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CROPS AND CUI^TIVATION. . 

597 - ¥af iatioi in th© litmte Goitent of tile Soils in Scania, Sweden. weibulll, m‘ 

in K. Landtbmhsakademicns Handlingaroch Tidshiff, Year 53, No. 2, pp. 65-93. 

Stockliolm, xgu. 

The writer employed the GrandvaHvajoiix method of estimating nitrates 
in soils, which proved very delicate and reliable. Samples, were taken from 
different points of a soil and tested separately, not mixed to form a composite 
sample, as the variation from point to point may be considerable ; care 
was also taken not to sample a soil twice in the same place, as each disturb- 
ance causes increased aeration and influences nitrification. 

During five years the soil of a field was systematically tested for nitrates 
both on cropped and uncropped plots, to follow the variations due to season 
and soil management ; manurial dressings were identical on the cropped and 
uncropped plots. The results are set out in Table I (p. 860); the treatment 
of the field was as follows : 

1907. — Seeds: mown in June, dunged, ploughed and harrowed and sown with 

wheat on September 2. 

1908. — Winter wheat: received 180 lbs of nitrate of soda per acre on April 24, 

harvested on August t 2, dunged and ploughed September 12. 

1909. •— Sugar beet: receved a dressing of nitrate of soda May 20, lifted October 21, 

ploughed November 15. 

1910. Spring wheat: sown April 8, harvested in August, dressed with liquid manure 

and ploughed November ii. 

1911. Peas: sown in May, huirvested August 10. 

The nitrate content never exceeded 22 parts per million on cropped soil, 
while on fallow land it rose to 33. Among the cropped plots, those under 
beets contained up to 14 parts of nitrogen, those under wheat and 
peas only 8 or 9 parts, and those under seeds least of all (viz, 1.5 parts), 
but as soon as the latter were dunged and ploughed up nitrates increased 
to'fi parts per million and continued to accumulate right up to November, 
developing a nitrate content of 21 parts per million. Then the content 
decreased^ ' owing partly to absorption by the growing wheat and partly 
to washing out by rain, a loss which was verified later on other fallow plots. 
In the spring, nitrates were scarce; nitrification began again at seeding 
time but the nitrate content only became appreciably higher after the 
application of nitrate of soda, i, e, towards the middle of May. During 
. 'the early summer the nitrate content generally inaeased, as did nitrate 
assimilation, evidenced by the difference between cropped and uncropped 
r’^lots. 

Infiuenc0 of mUivations mi vegetation on the nitrate content of soils. — 
Tn''t9io a piece of new ley (clover and grass in' equal quantities) was 
divided into three equal parts of 10 sq. metres’ (107 sq. ft.) each; one of 
'these’’ was left in seeds, the second was freed irona grass and clover, and 
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TabiM I* — ■ Nitrogen as nitrate in the soil to a depth of 12 in.^ parts per million. 
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kept bare of vegetation and the third was dug over to a depth of 12 in. on 
March 8. Nitrate and moisture contents are given in Table It. 


Tabde II. 




Nitratc«s as N in |)afts per million 

Moisture per cent 

Date 

In seeds 

Bare, weeded 

Dug 

I 

la seeds 1 

’ 1 

Bare, weeded 

Dug 

April 

8 

1.5 

2.0 

1.5 

— 

— ^ 

— 

» 

21 

2.1 

4-7 

2.3 

— 

— 


'May- 

'2 

2.8 

5.3 

4.0 

— 


i , ~~ 


It 

1.5 

3.7 

6.5 

— - 

— 

— 

<» . 

21 

1,8 

1 4.7 

57 

— 

— 

' ' ' — , 

June 

X 

3^.7 

57 

14.0 

— 

— 



10 

3.3 

7.0 

18.7 

5-3 

8.6 

97 


19 

, 3-7 

6.8 

14.0 

— , 

— ,, 

— 

July 

I 

4*3 

— 

12,0 

— 

— 

— 


tp 

2.0 

10.3 

X 97 

— 




20.: 


9.7 

24.0 

— 

— 

' — 

Aug. 

I ' 

2.3 

9.7 

11.3 

6.7 

XO.I 

10.25 

», 

11 

' ■- 1.5 

77 

X0.3 

8,81 

10,82 

10,25 

Mean 


2.4 

6*5 

11.3 





Nitrate content of the control plot in seeds remained low, averaging 
'^,4 parts per million and reaching a maximum of 4.3 parts at the beginning 
i of July when vegetation was already in an advanced condition ; this plot 
j always driest. In the bare weeded soil the nitrate content was about 
tim*s as large and did not attain its maximum till later in July. In 
r over plot the nitrate content was about twice that of the second 

protj 'li^it the moisture content remained approdmately equal. 

. Influence cf nitreOe content on yield. — Samples of soil were taken throt^h- 
out the Rowing season on a certain number of farms from plots halving 
/' received a dressing of nitrate of soda, superphosphate and potash and from 
tinmanur^ plots ; these samples were analjrsed for nitrates. The results 
^ow' that soils in Swedeu do not generally contain suffident nitrate to pro- 
‘ 'mde for tire requirements of plants, and this is especially the cs^ with land 
^<^|mder cer^s or grass : com fields only attain a nitrate content of to 
f^ttts jper million if they have been dTe^ed with nitrogenous fertilizers and 
^®p’ie6«:h tfieir maximum at fhe end Of May or be^ning of June ; gJ^ 
are us^y lowest of all. tand Under r^^ crops or fallow ^ usually 
and foot fid^fe may edntdu as muc^^^ per million, towards 

of Jane. tPJxea land is broken up after harvest, .nitrifioetibn bd 
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comes active and nitrates aocumixlate more than at any other time. The 
maxima reached earlier in the season are only maintained, a very short time, 
for nitrifi-cation decreases and plant assimilation is active ; on ttiini.aiitired 
fields, nitrates become scarce after one or two months and crops stiff er from 
starvation ; on manured soils a somewhat higher nitrate content is main- 
tained for some time. 

The writer investigated the question as to whether it were possible to 
detect the point at which nitrogenous manuring becomes necessary. Soils 
under beets were analysed during July and August ; the results are set out 
ill Table III. 


Table III — Soils under beets. 


Place of trial 

Yield 

on immanured 

soil 

Increase 
due to complete 
manuring 

Nitrates as N in parts per million 

July 

I 

July 

II 

July 

31 

Aug, 

1 

Aug, 

XI 

Aug. 

31 

Alnarp 1909 .... 

I terns 

39-0 

tens 

0.6 

9.3 

6.3 

6.2 

2.5 

1.7 

; 1.7, 

BarseMck .... 

35-6 

3*5 

13,0 

6.7 

1 — 

4.0 

3-7 

— 

Alnarp 1910 .... 

4^*3 

4.0 

10.7 

6.3 

1 2.8 

3.7 

5*0 

2.2 

Ola Siverssoa . . . 

30.9 

4.4 

14.7 

7-3 

8.0 

! 3-0 

2.8 

— 

Alnarp 1908 .... 

40*5 

4.7 

7-3 

6-3 

2.7 

1.7 

1,8 

2.5 

M§,iisson drnerup . 

33 -J 

6.6 

7.7 

4-3 

— 

2.8 

2.3 

— 

Alnarp 1:907. . • • 

30.0 

6.6 

8.5 

8.0 

2.0 

2.5 

4.0 ^ 

1.2 

Bomlaog. . . . . - 

37.0 

7.8 

8.0 

5.8 

2.0 

1.7 

I.O 

1.7 

Mean ..... 



9.9 

6..1 

4.0 

2,5' 

2.6 

1.9 


Ill the course of the two months, the mean nitrate content fell gradually 
from 9.9 to a minimum of about 2 parts ptt million. If the time at which 
this minimum content is first observed in each case be considered in rela^ ’ 
tion to the increase in the crop caused by the nitrogenous manuring, it ^ 
would affpear that when the depletion of nitrate (2 parts per million) oc- 
curs early in the season, i. e. before the beginning of August, a nitroge- 
nous dressing causes a fairly large increase of crop, but that the increase 
is less considerable if the scarcity of nitrates does not make itself felt till the/'; 
middle or end of August ; these dates would be liable to modification with 
the character of the season. The nitrate content of plots dressed with ; 
nitrate of soda never sank to such a low level as that of the unmaiiured plots,./ 
Under normal climatic conditions then, a nitrate content of 2 part^. 
per million at the end of July in unmanured fields of beets would indi- 
cate the necessity of applying a nitrogenous dressing, while if this low^;';' 
level does not appear till the middle or end of August, the natufaj content' ; 
of the soil would be sufficient for the crop. According to R:6 my, it is Jus|/: 
in July that i>eetS' develop a high capacity for assimilation, so that the, 
results obtained above would not be unexpected. Probably a ''similar' 
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period of maximum assimilation exists for other cultivated plants and it 
would be of great interest to extend investigations to other crops* 
l^hree trials carried out with forage crops gave in one case a large increase 
with a nitrogenous dressing, in the second case an appreciable increase, and 
in the third no increase, while the nitrate content of the respective soils 
sank to the critical point (3 parts per million) in June and before August in 
the two first cases, while the scarcity was never apparent in the third case. 
In one trial with potatoes the. nitrate content of the soil sank to 2 parts per 
million on July i, and a handsome increase was obtained with a nitrogenous 
dressing. In three trials carried out with spring corn, scarcity of nitrates 
was observed in one case in May and in the two other cases on August i 
and August ii ; response to nitrogenous dressing was only obtained in the 
first case. 


598 - Experiments on the Rate of Nitrification. — beesley, r. m. in journal of 
The Chemical Society ^ Vols, CV and CVI, No. DCXVIII, pp. 1014-102/j. London, 
April 1914. 

The rate of nitrification was determined for the following substances: 
carbamide, thiocarbamide, uric acid, asparagine, glycine, acetamide, 
aniline sulphate, methylamine sulphate, ammonium oxalate and ammo- 
nium sulphate and a special form of apparatus was devised so as to enable 
samples of the nitrifying solutions to be withdrawn without exposing the 
contents to accidental contamination from the organisms contained in 
the atmosphere. A suitable mixed culture of hydrolytic and hitrifying 
organisms was obtained from the secondary contact beds of a local sewage 
works. The course of hydrolysis and nitrification in the various solutions 
was traced by means of periodic determination of the ammoniacal, "nitrous"' 
and '' nitric " nitrogen figures. The ammoniacal nitrogen was determined 
by direct Nesslerisation of diluted portions of the nitrifying solutions. 
Jpuririg the early stages of fermentation the "nitrous" nitrogen was deter- 
mined by means of the anaphthylamine and the sulphanilic acid test, but 
fs the concentration reached 3 part^ per hundred thousand, Duyk's volu- 
imtric method using iodine was adopted. The first appearance of nitric 
acid w:,as detected by means of brucine and sulphuric acid, and the quantity 
: i nitrogen was determined as ammonia by reduction with a zinc- 

^'ccffer couple. , ' ' . 

No nitrification took place in the solutions containing thiocarbamide 
and aniline sulphate. Ammonia was produced in the latter to the extent 
of per cent, of the original nitrogen in solution, , showing that the aniline 
was merely hydrolysed. However, no phenol was detected, probably 
owing to its destruction by bacterial agency. Nitrification took place in 
all the other solutions at approximately the same rate. In the case of the 
mroonium salts there was a temporary disappearance of nitrogen between 
the 30th and 60th days of fermentation. This loss of nitrogen becomes /• 
. imriceabte before any mtr^e m^csim appearance, the otidarion 

' nitrous to nitric a<dd consists of ^y one step it appears that it is in 
! some stage of oxidation, bci^een ammonia and nitrous acid that the nitrot 
becomeamommaHsaWa^.,;, ■ ■■ ' ; 
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The writer therefore concludes that intermediate substances of the 
nature of hydroxylated ammonium radicles are formed in the bacterial 
oxidation of the ammonium radicle. 

599 - Humus In California Soils. — i^oughridce, r. h. in CiiUfomm Coikr,e of AgH'- 
culHifo Experiment StaHon, Bulletin No. 342, pp. 49-92. Berkeley, Cal., January 1914, 

The soils of California are characterised by the presense of humus to 
beyond tw'elve feet below the surface. There is not the sharply defined 
change of the black humus colour to grey at a depth of 6 or 9 inches, char- 
acteristic of normal humid soils. In some of the heavy clay soils a change 
in colour takes place at a depth of three feet, but for the most part the 
change in tint is very gradual downward through many feet. The average 
quantity of humus in 109 Californian soils is 1.35 per cent, for the first foot 
and a sum of 3.17 per cent, for the first three feet, equivalent to about 
126 800 lbs. per acre. The average humus content of 280 humid soils of 
the United States is 2.63, or approximately 105000 lbs. per acre. 

Thus, even excluding the humus below^ a depth of 3 feet, the arid soils 
of California contain more humus than the humid soils of America. The 
wonderful endurance of drought on the part of plants in Californian soils is 
due to this distribution of humus through a depth of many feet and the 
consequent deeper root penetration. 

Professor Pipman has shown that nitrifying bacteria are present and 
active in California soils to a depth of six feet, and aiDmordf3ring bacteria 
are present through a depth of twelve feet, thus making available the ni- 
trogen content of the humus to these depths. 

Phosphoric acid is present in the humus of Californian soils to the 
extent of from o.oi per cent, to 0.08 per cent, throughout the entire depth, 
though usually most abundant in the upper few feet. 

600 Soils with a Mineral Acidity. — Loew, O, in LandwittschaftHdie JahfbUcher^ 

Vol. 46, Part T, pp, 161-164. Berlin, 1914. 

According to the writer, in considering soils with an acid reaction, a 
distinction is to be drawn between those in whicli this property is due to 
the presence of humus, and those which have a mineral acid reaction. 

Soils with mineral acidity have recently formed a subject of research 
for agricultural chemists. Daikuhara, who was the first to turn his attem 
tion to this question, reported seven years ago that soils devoid of humus 
might have an acid reaction, and that this acid property was due to the clay. 
He also found that such soils exist, not only in Japan, but also in Corea 
and along the Chinese coast, countries in which the frequent summer 
rains may wash the basic elements out of the soil. Acid clays are also 
found fairly frequently in Germany and in the United vStates. According 
to Baikiihara these soils, when manured with neutral salts, as, for exam- ^ 
pie, chloride of potash or sulphate of ammonia, become even less fertile 
than they would be without any manure, because the insoluble acids of the 
clay, uniting with the bases, liberate acids (in this case sulphuric and 'hy- 
drochloric), and thus increase the acid nature of the soil. The writer con-' 
dudes that acid soils should only be manured with basic 'fertilizers, ' ' 
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-rr- The Influence of Irrigation and Crop Production on Soil Nitrification, - 

McBkxh, I. G, and Smith, N. R. in Centra^biaU filr BakkriologU, Parasiienkunde 
, md Infektionskrankheitenf Voi. 40, No. i«8, pp. 24-51* (article written in English), 

, , Jeiia, February 16, 1914. 

" These nitrification studies were carried out on the Greenville Farm 
belonging to the Utah Agricultural Experiment Station. The soils are 
pf seSmeiitary origin and contain no particles larger than '"fine sand 
Chemical analysis shows them to be exceptionally rich in the mineral 
plant food constituents, but characteristically low in humus and possess- 
ing only a fair nitrogen content. The surface soil to a depth of one foot 
contains 43 per cent, of calcium and magnesium carbonate in the ratio 
of I lime : 2.S magnesia. 

The influence of irrigation and growing crops on nitrification was deter- 
mined by measuring the rate of nitrification of ammonium sulphate and 
dried blood when added to samples of the soils. Water from the, Eogan 
. Eiyer was used for irrigation and was of fairly constant composition during 
■ the; season, Analysis showed it to have a very low fertilising value and 
'to cohtain less than 400 parts of total residue per million. 

The results obtained in these experiments are as follows : 

1) The nitrifying power of the surface foot of Soil was ten times 
that of the second foot and many more times that of the third, fourth, 

foot respectively. 

2) Irrigation decreases the nitrifying power of soils, especially in 
the first two feet. This effect continues during the following season. 

3) More than 50 per cent, of the full water capacity of the soil is re- 
quired for maximum nitrification, but the quantity varies considerably 
with different soils. Maximum nitrification , is generally secured when 

: the soil is just on the point of becoming sticky. Too small a supply of 
m has a greater effect in retarding nitrate formation in these soils 
lian a too liberal application. 

» 4) The additon of a quantity of nitrogen as ammonium sulphate 

greater than 170 parts per million showed an inhibiting action on the nitri- 
' y ,fylng organisms. In no case was as much 50 per cent of the nitrogen 

as ammonium sulphate recovered in the form of nitrate, 

‘'i - , 5) Growing crops such as afalfa, potatoes, oats and, com increase 

power of the soil, the effect being greatest in the case of 

'alfalfa. 


6) The greatest gain in nitric nitrogen was obtained from the alfalfa 
I' * fand when ammonium sulphate was used as the nitrifiable substance ; 

when dried blood was substituted for ammonium sulphate, the greatest 
f ; . gain was from the oats land. 

7) The smallest gain with both ammonium sulphate and d.ried blood 
obtained from 'the' fallowland. ; " 


1®^ - lie^Greftt'AHs'slau’BaSiin'o of. the Soday of ArH, ' 

jgxri,, No,' S2b«,‘pp. 4^8-44(X'X’<mdon,: April _ 
largest . of ^afi/artiesi^' basins is that m.,tiie^ eastern half, of Austra- ' 
been brought into prominence ;reeently by the disebyety of • 
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a serious falling off in tlie supply. A Conference of the most eminent geo- 
logists and engineers from all the States was appointed with the object of 
discovering the cause, in view of arresting the decline in the output, and now 
its report has been published. The basin in question is roughly triangu- 
lar ill shape, and about looo miles in maximum length from north to south 
and about the same from east to west. The intake surface beds which sup- 
ply nearly all the water ate on the eastern side of the basin, being in a more 
rainy country than on the west, and they coincide generally with the western 
slope of a belt of high country parallel to and about 200 miles from the coast. 
This belt is for the most part composed of porous Triassic freshwater sand- 
stones. It has been estimated that 13 200 million gallons daily reach the 
stratum down to which bores are being driven, while about 700 million 
gallons are being drawn from the wells. As in most artesian basins, the Hp 
of the subterranean basin dips in some places and allows a certain amount 
of water to escape ; in this particular case also, it has been ascertained that 
there is a considerable escape at the north end into the Gulf of Car- 
pentaria. 

The first discovery of artesian water was made in 1879; then 

84000 square miles of country in New South Wales and 376 000 square miles 
in Queensland were found to be water bearing under natural pressure. Targe 
areas of these tracts are within the lo-inch and the 20-inch average yearly 
rainfall, these amounts being also exceedingly irregular in incidence. There- 
fore as bore sinking advances vast pastoral districts in which millions of 
sheep died in drought times, are gradually being transformed into areas in 
which access to water is ensured, and great losses of stock are avoided. 

According to latest returns 2 336 wells have been sunk, yielding, as 
said above, 700 million gallons daily. The maximum and minimum depths 
are 5 045 feet and 5 feet, and the temperature of the water ranges 
from 148® T. to 70® F., increasing approximately for every 44 feet. 

The wells are almost exclusively used for watering stock, but in some 
places they have been used for township water supply and for the production 
of power, but not for irrigation, the quantities being generally too small. 
The recent Conference has advised prohibiting (with some exceptions) the 
employment of the water for any purpose other than that of watering stock. 

The diminution in the supply had been noticed in a few cases since 1894, 
but 'about 10 years ago it became clear in many instances and since 
then it has become more or less marked over all the area of the great 
basin. 

It was thought by some that local escape through defective casing of 
the bores or occasional drought over the intake beds might be the cause 
of the mischief, but the evidence before the Conference was not considered 
sufficient to confirm these opinions. 

The Conference, in spite of the voluminous evidence collected, has not 
been able to come to any definite and complete conclusion as to the cause' 
• of the decline in the supply, and it has confined itself to recommending that 
more data be furnished to a Permanent Board sitting annually and that 
the laws affecting artesian water supply be made uniform,' in all the States^ 



TIUAGE AND METHODS OF CUETIVATION 867 


603 - Progress in Irrigation in South Africa. — Miy consular and Trade Report, 

Year 17, No. 40, p. 786. Wasluiipftou, February 27, 1914. 

Under the system of irrigation boards, no fewer than 30 districts have 
been proclaimed in the Cape Province alone, the capital expenditure invoh 
ved being $4 136 000 ; a number of Government irrigation settlements 
exist ill the Cape, Transvaal and Orange Free State Provinces. Boring 
is proceeding on nearly 500 farms and during the year ended March 31, 
1913, 93 holes were completed having a total footage of 18 440 and a yield 
of I 321 500 gallons per day. 

The pumps most in use in South Africa are a reciprocating type suit- 
able to varying capacities and heights and to installations where the water 
supply is irregular. 

In regard to motive power for small pumping installations, oil engines 
up to 6 HP are very commonly used. For larger installations suction gas 
plants are extensively employed, the most important to date being a 108 
brake HP equipment at Grahamstown. In some districts anthracite coal 
is available and cheap to use, but suction gas plants are more widely in 
demand and are already the accepted type for irrigation works of any size. 

60.1 - Tectinica! Precautions lecessary in the Electrification of Crops. — Priestley^ 

J, H. (Some recent expcrimculB in the application of electricity to plant prodtiction| 

in The Gmdeners' Chronicle, Vol. lyV, No. 1424, pp. 245-247 and No. 1425, p. 271. 

London, April 18, if)T4, 

Previous experiments have been carried out in ignorance of the com- 
plication and sources of error attendant in the management of high potential 
discharges. The techinical difficulties to be overcome are : 

1. Adequate insulation of the wires. 

2. Changes in the area of distribution of the discharge by wind. 

3. A simple and accurate method of determming the electrical con- 
dition of the atmosphere above each plot. 

The changes in the direction of the discharge produced by changes 
k the intensity and direction of the wind will confuse the issue of all experi- 
ments, however tiarefiilly planned otherwise, if precautions are not taken 
to ensure normal electrical conditions for the control plots. The difficulties 
of controlling the electrical conditions without interfering with the other 
physical conditions of the plots are so great that it is necessary to make 
accurate records of the electrical condition of each plot throughout the 
experiments before the results can be interpreted satisfactorily, Further, 
no comparisons of experiments made in different localities, or at difierent 
times, can be made, unless the particular electrical conditions prevailing 
at the time are considered. 

Efficient insulators and a simple apparatus for the determination of 
the distribution of the electrical discharge have been divised. With a 
'due appreciation of the ' importance of these factors, the application of 
electricity to growing crops becomes a simple matter, and distinct improve- 
ment ill the progress of this study is to be expected. 
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605 Produetion aai Coasumptioa of Fertilizers ii the World* — interna- 
tional Institute of AGUicuLTaRE, Bureau of Agricultural Intfxi;igence and 
Plant Diseases, Production ct consommatton des emyais cldmiques dans le monde ^ 
Sfconrl edition, pp. 163. 'Rome, 1914 (i). 

The production, consumption and trade in fertilizers is of an eminently 
international character, as no country is in a position to provide for all 
its own wants in that respect; moreover, while the use of artificial 
manures is gradually spreading to all cultivated parts of the globe, the 
raw material from which they are produced is concentrated in only a few 
points. The present edition of the above publication has been completed 
with regard to the world movement of fertilizers by data for the colo- 
nies which were not available in 1913. 

Pf eduction , — The world's production of the principal fertilizers during 
1910, 19TI and 1912 is given in Table I, together with similar data for 1903. 


Tabdb I. — Total production of fertilizers (metric tons). 



2903 

1910 

2911 

i 

19x2 

Pkosphotic manures . 





Mineral pbospiiales , , . 

Basic slag 

Superphosphate 

Guano 

3 098 866 

1 3 248 500 

5 900 

71 100 

5 609 760 
3 275 845 
9 604 260 

61 000 

6 181 199 
3506 500 

XO 000 000 

83 000 

6 85a 343 

3 988 000 

II 000 000 

72000 

Total . . . 

10 544 366 

18 550 865 

19 770 699' 

21912343 

Potash manures . 





Potash salts 

(containing 0) . 

Indian saltpetre . 

4 078 268 
(366421) 
18 711 

9 285 408 
(857883)' 
16 140 

XO 985 760 

(939927) 

149x0 

12531216 
(l 009219) 
15 036 

Others (given as Kg 0) 

•- 

28 000 — ^44 000 

Nitro,pnous manures . 





Nitrate of soda 

Sulpliatc of ammonia ■ 

Cyanamide ^ 

Nitrate of lime 

I 485 279 
582 206 

25 

2 465 4^5 
I 053 994 

30 ooo 

25 000 

2 522 120^ 

I 198 363 

52 000 

50 000 

2 586 975 
1 327 508 

95 000 
! 75 000 

Total . . . 

2 607 510 

3 574 409 

3822483 

4 084 483 


The Seychelles have recently provided a new source of guano, 
producing 22 260 metric tons in 1911. 

(i) price 3.50 fr., to be obtained of tlic XnternatioiuU Institute of Agriculinre, Rome 
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The figures for tte total amount of phosphatic manures are too high., 

as the mineral phosphates are counted twice over, being largely used in 
the manufacture of superphosphate. 

It is not possible to give exact figures for the total production of po- 
tassic manures, but the great bulk of these is in the form of potash salts 
(Stassfurt). Modem developments in the production of potash manures 
consist in the extraction of potash; i) from seaweed in the United States, 
by which means it is estimated that an annual yield of i ooo ooo tons of 
potassium chloride (equivalent to 630 ooo tons of Ka'O) might be obtained : 
and 2) from the felspars, also in the United States, by which means a 
possible annual yield of 400 ooo tons of potash is estimated. 

With regard to the nitrogenous fertilizers, the production of sulphate 
of ammonia is five times as large as it was twenty years ago, and there has 
lately been introduced a new method of extracting it from peat ; the process, 
known as the Mond-Frank-Caro process, extracts from 90 to 180 lbs. of 
sulphate of ammonia from one ton of peat. The production of synthetic 
nitrogenous fertilizers since 1903 is given below, together with estimated 
%ures for 1913 and 1914 (in brackets). 


1903 .... 



Calcium cyauamide 

metric toiia 

Nitrate of lime 

metric tons 

25 

1904 . . . . . 



■ 

550 

1905 . . . , . 

... 


— 

I 600 

1906 .... 

. . 


300 

1600 

1907 . . , . 



2 200 

15 ooo 

1908 . . ; . 



8 300 

15 ooo 

1909 . ... 



x6 ooo 

25 ooo 

1910 .... 



30 ooo 

25000 

I9XX .... 

• • w 


32 ooo 

50 ooo 

X9I2 .... 

» * 


95 ooo 

75000 

1913 * . . . 



(97 ooo) 

(140000) 

191^4 * • It » ■ 


• . 

(208 ooo) 

' — 


Particulars as to the place of production of mineral phosphates, 
' basic slag and sulphate of ammonia are as follows : 


Mineral phosphates* 

TJiiited States . 3 351:6046 metric tons 

Tunis 1923000 » 

Alg^a. 388515 

France. , ^ ^ . * * * , 4 . . . . . 300000 » 

■' .Christmas , Island *• 300 ooO' ' »*. 

Ocean and Mauru Islands^. * , . * . . 300000 » 

Belgium (e:^dudlng phos^hatic ciialk) ; . 203 100 

V. . *'■ • .. 

Angauir ,(Falan Islands) ' 50000. »' 

, 3 ^Iakatea,($ddety, 40000 ' ’ 

Butch, Antite . ■* ; 30362, ' . >* 
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Russia . « . . ^ :25 000 metric Ions 

South Australia 6 198 » 

French Guinea 7 230 » 

Spain (1911) , . . , . 3 520 '> 

Japaiiy apatite (1911} 2271 » 

Sweden (1907). , 53^7 ” 

Norway(i9ir) 897 » 

Canada .... * 164 » 

Basic slag. 

Germany 2 475 000 metric tons 

France 679 000 » 

Belgium 534 000 t> 

United Kingdom (1910) 160 000 « 

Austria-Hungary . 73 000 >» 

Others, including United Kingdom (1911) 200 000 d 

Sulphate of ammonia, 

Germany 492 000 metric tons 

United Kingdom 394521 » 

United 'States 149700 » 

France 68 500 » 

Belgium 43 700 » 

Holland 6000 » 

Austria- Himgary 34550 

Italy 1x731 » 

Spain 12 000 » 

Russia 4 000 » 

Japan 4000 » 

Australia * . . 3 000 » 

Denmark 2 000 » 

Sweden 1 400 » 

Others 100000 » 


Consumption . — The world's consumption of the principal fertilizers 
during 1910, 1911 and 1912 is given in Table II. 


Tabdbi II. — World* s consumption of fertilizers [metric tons). 



1910 

t9xi 

19x2 

Mineral phosphates . 

5 500 000 

6 000 000 

6 500 000 

Superphosphates . 

9 500 000 

10 000 000 

1 1 000 000 

Basic slag 

3 000 000 

3 330 000 

3 500 000 

Peruvian guano 

32000 

61 000 

83 000 

Potash salts . . 

4 039 622 

4353000 

4 520 959 

(containing IC^O) i 

{766200) 

(848 705) 

(904 000) 

Nitrate of soda 

2 359 652 

2 401 392 

2 530 645 

Sulphate of ammonia, . 

I 000 000 

I 000 000 

I 200 000 

Synthetic nitrogenous manures. ..... 

50000 

75 000 

150 000 


25 50a 000 

27 000 000 

29 500 000 



Kumibcir 
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Taiu,E IV. — Intensity of fertilizer consumption in different countries. 


1 Germany 

2 German colonies . . . 

3 Argentine Republic. 

4 Austria 

5 Hungary 

a Belgium 

7 Brazil . 

$ Bulgaria 

9 Chile.. 

xo China 

X I Cuba 

12 Costa-lXica* ....... 

13 Denmark 

14 Ottoman Empire. * . 

15 Cyprus. 

16 Egypt 

17 Ecuador 

18 Spain ............ 


Total 

consumption 
of fertilizers 

Area 

of agricultural 

land 

Intensity * 

of , 

consumption i 

uraer 01 i 
intensity II 

quintals 

hectares 

qls. p. ha 


59 065 300 

35 055 398 

1.68 

2 

6188 

18 775 672 

0.003 

7 

6 

5 451 900 

18 422 238 

0.29 

4 

2293 ^00 

22 182 718 

0,10 

4 

5 249 14S 

I 916 690| 

2.47 

I 

85 219 


undetermined 

7 

3 680 

4 840 760 

0.0008 

6 

168573 

2 024 295 

0.08 

5 

460 361 


undetermined 

7 

1 13 500 

2 059 HI 

0.06 

7 

3772 

61 480 

0.06 

7 

I 639 157 

2 890 784 

0^57 

undatermined 

3 

7 


19 united States , 


Southern ,( 

I North Eastern, . ,) 
I Central. 

Western 


20 Ehilippme Is, 

21 Porto Rico* . 

22 France ........................ 

23 Algeria 

24 Tunis 

25 Marocco and Indochina, - 

,2b Other French colonies • 

! Great Britain...* 

Irehuid.. 

29 .Australia 

.30 Canada. - 

31 Ceylon and Straits Settlements •.. . 

32 British India 

; ‘ '33 West Indies^ British Guiasia, Bermudas , 

■ ' , 34 IMCamitius, ... * 

- 35 'New Zealand. 

.36 tlmon of South Africa 

37 Greece 

38 Guatemala . . . . . ... ...... 

I 39 Italy, 

40 -'i^+rea and 'Italian Somaiilahdv . 

^ 41 ^'-'tylna ^ k ... . 

42 .Japan, 

.-^^Fpriaosa.',. 


559620 3326755 0.21 

26 . . undetermined 

5813203 40683000 0.14 

0,87 

53 364 500 193 624 639] 

0.0456 

6 899 undetermined 

id. 

1161656 36798715 0.58 

435 000 3 712 635 0.12 

165900 1570000 0,10 

* undetermined 

id. 


21 I6I 656 
435 

165 900 


36 79 ^ 7^5 

37^2635 

I 570 000 


lo 160 000 
13 120 000 
2 300 000 
2 650 000 
2 655 725 
320 183 


18198590 

699773^ 

4944500 

12756055 


90 269 733 


166 522 
2 038 830 
398560 
60408 


75767 
16283 566 
1 384 548 
I 429 23<^ 


II 910950 20772 892 


0.70-0.92 

0,44-0.50 

0.55 

0.03 

undetermined 

0.0002 

undetermined 

2.19 

0.13 

0.29 

0.04 

undetermined 

0.57 


3 707 459 7 ^94 892 0.48 4 

762 249 'Undetermined 7 


§72 MA.N0RKS AND MAKtTRINO 




i Total i 

Area 

Intensity 


1 

Country 

consumption 

of agricultural 

of 


§ 


of fertilizers 

land 

consumption 

ol 



quintals 

hectares 

' qls, p. Iia 


44 

Dirscnibui'g 

312 000 

T54832 

2.02 

i I 


Mexico T ^ - 

46958 


unde tern lin ed 


4.7 

Moni<''iic}4ro 



/ 

“ 8 

Nicnras^tia 



undcteniuiicd 

7 

48 

Norway 

I 681 173 

2 373 276 

.0.29 

4 

40 

Paras'uay - 



undetermined 


50 

Holland 

4 259 220 

2 177 642 

1.96 

2 

5^ 

Dutch Bast Indies 

I 000 000 

5 X52 739 

0.20 

4 


» Guiana 



undetermined 

7 

53 

KA 

» An lilies 




„ 

Peru 



id. 

7 


Persia 




8 

5^> 

Portugal 

I 528 T47 

5 037 6^5 

0.36 

4 

57 

Rumania 

43 550 

7691 363 

0.01 

5 

5S 

Russia 

5 935 17^ 

99 600 000 

0.06 

(> 

3Q 

Pinlaiid ' 


2 849 304 

tnidc t crniiiicd 


60 

Russia in Asia .1 


25 218 627 

id. 

1 / ' 

(7 

6x 

Salvador. . . 

3X 620 

id. 


62 

Servia ' 

15 485 

I 839 106 

0.0084 

/' 

6 

63 

Sweden 

2 662 868 

5 006 272 

0.53 

4 

64 

Switzerland 

I 186 398 

2234034 

0-53 

3 

65 

Uruguay 

25 529 

829 934 

0.03 

5 

66 

t Bolivia 



undetermined 

„ 

67 

' Columbia 



id. \ 

/ 

7 

6S 

► Haiti 




8 

60 

( Honduras, 




8 

70 

» San-Domingo 




8 

71 

72 

Siam 




8 

; Venezuela 



undetermined 

<7 

/•* 





/ 


As in Table I, the totals are again somewhat too high on acconnt of 
the mineral phosphates being employed in the mahiifacture of super- 
phosphate* The value of the total consumption was below £ 8o million: 
in 1910 and above that figure in 1912. 

^ Table III is a first attempt to determine the intensity of consumption 
of fertilizers in the' different countries. The figures in the last column 
represent the order of intensity according to the following scheme : 

Mean consutaption of fertilizers in quintals 
per Jbiectaie of agricultural land 


X over 2 quintals ( 180 lbs. per acre) 

c . I to 2 » ( 90 to 180 » } 

3 0.5 to X » ( 45 to 90 » ) 

4 **•*•*•... * o.l to 0.5 » ( 9 to 45 » ) 

5 O.OI to O.I » (0.9 to 9 5) ) 

6 .......... . less tlian o.oi » (0.9 » ) 

7 * iitidetermined 

^ no data 
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An extensive bibliography is appended to the publication, which,- in 
its present (second) edition, forms the starting point for the half-yearly 
Review {Revu 0 semestrielle du mouvementinteTnationcd des engrais chimiques). 

publication of this Review was decided upon at the last General Assem- 
My of the Institute (Inst. Int. d’Agr., 4^“® Ass. gen., Ddcis. II, Rapp. 
Pioda-Laur, 1913) and the first number will appear on September i, X914. 

606 - Five Years* Manuring Experiments in East Prussia. — stittzee, a. in 

Arbeifen der Dcutschen Lamiwrrtschafls-Gesellscha/fj Part 25 B, 236 pp. Berlin, 1914.. 

The writer, with his collaborators, carried out iu the five years 1909 
to 1913, 66 field manuring experiments on 15 different estates, and 17 trials 
of . manures for meadows and pastures on several farms. The most impor- 
tant results obtained are the following. 

1. Potash. — According to the literature on the subject, potash man- 
ures are credited with protecting winter cereals and other plants against 
frost, and this when the potash manures have been spread before sowing 
and the plants have taken up and elaborated the potash. According to 
the writer, it is very probable that the effect of potash manures in this 
direction depends rather upon certain accessory circumstances than upon 
the plant-food potash itself. 

In the experiments, the 40 per cent, potash salt proved better them 
kainit as a winter top-dressing. 

In sowing clover under spring grain (oats or barley), manuring with 
potash should not be neglected, as it is important for the cereal and still 
mote so for the succeeding clover. In manuring experiments on permanent 
pastures and meadows, potash manures have proved especially necessary. 

2. Nitrogen, — The experiments have confirmed the observation 
that dunged mangels which received nitrate of soda as well as potash and 
phosphoric acid made much better use of the potash in the manure aud in 
the soil, and also of the nitrogen in the farmyard manure. 

Further experience has been gained as to the good effects of the nitro- 
gen in nitrate of lime. 

The effect of cyanamide in these experiments was considerably in- 
ferior to that of nitrate of soda or of nitrate of lime. The troublesome dust 
produced by cyanamide when broadcasted could be avoided by mixing 
with it 10 to 15 per cent, of iron pan. This also improves its action, as the 
presence of iron oxide assists in the transformation of cyanamide into urea. 
This mixture as a top-dressing for winter grain gave an increase in the 
yield and a better utilkation of the nitrogen, from 48 to 62, 29 to 59, 

: 37 to 78, 49 to 87, 42 to 57 and 46 to 64 (as percentages) in the various ex- 
periments. 

Cyanamide freed from carbide by treatment with steam gave a higher 
^eld of grain than ordinary cyanamide in field trials with oats* The same 
result was obtained by adding organio substances to cyanamide. 

Sulphate of ammonia obtained by Haber's process (combination of 
. atmospheric nitrogen with hydrogen to form ammonia) proved equal in field 
; trials to the product of coke and works: ^ ^ ^ ^ \ ^ 


4 
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The writer has also made observations on the action of a combined 
dressing of sulphate of ammonia and rock-salt on sugar beets in a very good 
year and a very bad year. In the good year this mixture gave decidedly 
better results than nitrate of soda ; in the bad year the weather was very 
dry till the end of June and the beets developed very late : the result was 
that the amount of sugar produced on a given area was greater on the 
nitrate of soda plot. 

Among new manures, urea obtained from atmospheric nitrogen, 
and nitrate of urea, gave good results ; their value was determined partly 
in field trials and partly in pot cultures. The urea used contained 43 to 
44 per cent, of nitrogen, the nitrate of urea 33.60 per cent. In the pot cul- 
tures ill the summer of 1913 oats were used ; out of 100 parts of nitrogen 
sup.plied as manure, the following were recovered in the crop : 


Soil used 

Mauuring lyoam Peat soil 

Nitrate of soda 80.5 80.5 

Urea 83.5 88.5 

Nitrate of urea 94*5 77*o 

In experiments with tobacco, nitrate of urea beat all other nitrogenous 
manures. 

Three other compounds built up from atmospheric nitrogen, viz, cal- 
cium nitrite, aluminium-nitrogen and silicon-nitrogen, turned out to be 
of little value or quite useless. 

In experiments on permanent pastures and meadows, small dressings 
of nitrogen have sometimes given highly satisfactory results ; but it is not 
yet clear under what soil conditions such manuring is likely to be 
successful. 

Stiimilants (catalytic manures) have also been tried : mixtures of ma- 
nures with various metallic oxides and salts of metals have sometimes 
given good results, sometimes none. It appears that different plants- 
behave diSerently towards these bodies. 

607 - Comparalive Effects of Mitrate of Soda and Nitrate of — CHATEAijct.os,R. 

in Journal praUquc^ Year 78, No. sa, pp. 688-690. Paris, May a 8, 1914, 

Good results were obtained by using nitrate of lime on certain 
sandy and granitic soils poor in lime in the departments of Vienne and 
, Haute Vienne. 

608 - The Maniifacture of Calcium Gyammide in Dalmatia (i). — Landes-Amts- 

Matt dm Bfzherzoqtume& Osterrich u. d, Bnns, Year 10, No. 9, pp. 69-70. Vienna, I9i4» 

The manufacture of calcium cyanamide, which is, making such great 
progress in all parts of the world (2) has of late become established' also in 

(1) Cf. article: The Use of Artificial Nitrogenous Manures in Austria by F. W, 
Uaperx, ill B. Dec.^ J912, pp. 2547-2550, 

(2) The estimated output of the world for 19x3-1914 was 27500 tons.' . ' 
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Dalmatia. The cyanamide factories which have been erected in that country 
derive their power from the falls of the Kerka near Sebenico and of the Cetina 
near Almissa, not far from Spalato. When completed, the factory at Al- 
missa will produce about 2 % times as much as the one at Sebenico. The 
falls of the Cetina are not inconsiderable, and the driving power developed 
by the force of the water is thus fairly high ; when the works are completed, 
there will be annually available about 80 000 HP. 


6 og - Austrian Experiments in Inoculating Leguminous Crops with Nodule Bac> 

teria# — Kock, G„ in Momtshefte fur Landwirtschaft, Year VII, Part i-2, pp. 24-2?. 

Vienna, January-February 1914* 

The Vienna Phytopathological Station has carried out, on its experi- 
mental grounds in various parts of Austria, experiments in the inocula- 
tion of seed with nodule bacteria. The experiments were carried out with 
serradella, beans, and lupins. 

In one case serradella gave the greatest yield of green forage after treat- 
ment with Azotogen (i) while in two others Nitragin (a) was the most effec- 
tive, Azotogen having very little influence. In one experiment Nitragin 
gave a yield of green food 2 34 times, and Azotogen twice, as large as that 
produced by the untreated area. The yield of seed was also, rougUy speak- 
ing, doubled by the use of either agent as compared with the untreated 
area. The nodule bacteria from the Institute of Agricultural Botany at 
Munich also exercised a remarkably beneficial influence on the yield. No 
influence was observable, as a result of these experiments, from the inocula- 
tion on leguminous plants raised the following year on the same land. 

With beans and blue lupins no noteworthy results were in either case 
to be recorded, while in another experiment, part of the blue lupins shewed 
a considerably increased yield. In this same experiment white lupins did 
not respond at all to the application of various bacterial cultures. 

It is, of course, impossible to generalize from the results obtained, with- 
out taking into account the nature of the soil and of the plants grown. Trials 
on his own land can alone afford the farmer conclusive iiifomation as to 
the economic value of this kind of treatment as applied to the various legu- 
minous crops. 


610 -Composition of Various Starehes.— takrbt, c. m Compus Kendu$ des sianm 

de VAcaMmie d^s Scimces, Vol, 158, Ko. 19, pp. I353***356. Paris, May ii, 1914. 

The writer observed that all starches contain amylopectin and various 
amyloses in different proportions. They may also be distinguished from one 
another by the eff^t of water on the amylop^in and by the solubility 
of theamylosesinhot water. Analytical methods are discussed and thecom- 
: position of various starches is given as follows : 


AO»ICtirTID»Al 

BOTAJTY. 

mansm 

^ AWP’ 


(i) A#otogeai eulturcs supplied by apd Tbisi^br, of BpliM. 

, {2) Nltragiu Mtwres suppU^ A. .Agricultu^ Works, Boun-on-Kbiue;! 
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Amyhpectin and amylose contend of various starches. 


starch 

Ainylopectin Amylose 

Starch 

Amylopectin 

Amylose 

Oats • , . 

. . . 

28.5 

Maize 

, . 70 

30 

Baiioiia . . . 

• • ■ 7 y -5 

20.5 

Biiriey .... 

• • 73 

27 

Wli.at. . . . 

■ • ■ 67.5 

32-5 

Pea 

■ • 78.5 


Chesliiiit . . 

... 67 

33 

Apple .... 

. . 7 d 

24 

Broad beans 

... 72 

28 

Rice ..... 

. . 68.5 

3^5 

Horse beans . 

... 76 

24 

Buckwheat . . . 

• • 78.5 

21.5 

Haricot beans 

. . 75-5 

24.5 

Rye 

• • 78.5 

21.5 

Bentil .... 

. * • 73-5 

26.5 

Potato . . . . 

■ • 73 

27 

ii - The Dstermination of the 

Quality of 

Starch In Mice Grains. - warth, f. ]. 

and Darabsett, D. B. — i. 

Disintegration of Rio.' Grains 

by means of 

Alkali, in 

*4 gricuUural 

Research Institute, 

P'usa, Bulletin No. 38, pp. 

i-g, -j- platt, 

5 I-VI. — 


2. The Fractional I^iqucfaction of Rice Starch, in Memoirs of the Department of 
Agriculture in India, Chemical Series, Vol. Ill, N'o. 5, |>p. i35-j[46j' -h I plate. 
Oilciitta, February 

I. Chemical analysis reveals no differences in. composition between 
different varieties of rice such as would account for their differences in 
hardness, milkiness, and milling qualities. With the object of divising 
some method of distinguishing the quality of the starch, rather than its 
quantity, in different types of grain, these investigations on the disinte- 
gration of rice grains by means of alkali were commenced. Rice grains 
immersed in dilute solutions (one per cent.) of allcali show disintegration 
in a few hours owing to the solution of the protein constituent. At con- 
centrations of alkali of 2 and 3 per cent, the starch granule are attacked 
and the whole of the grain becomes gelatinised. It was found that the 
degree of milling or polishing has no effect on the rate of disintegration, but 
that different varieties show considerable differences, 

II. After a series of comparative trials, it was found that immersion 
in a I per cent, solution of potassium hydrate for 24 hours produced satis- 
factory results without causing appreciable breakage of the starch granules. 
Various samples of rice were disintegrated in this way, and, after neutral- 
isation, were subjected to fractional liquefaction by conversion of the starch 
with mall extract at different temperatures. After conversion the solu- 
tions were filtered with kaolin to remove the unliquelied granules. The 
liquefied starch was estimated in an aliquot portion of the filtrate by hy- 
drolysis with hydrochloric acid, the glucose content being determined by 
Rehling solution using permanganate for estimating the cuprous oxide. 
The quantities of permanganate required are proportional to the amounts 
of starch liquefied at a given temperature, and may be used in comparing 
the qualities of the starch of the different varieties of grains. 

The results obtained with various samples of rice are as follows : 

1) , Glutinous rices contain starch which liquefies appreciably at 
60^ C. and is almost completely liquefied at 70*^ C. 

2) Hard vitreous rices do not begin to liquefy to any appreciable 
extent before C. and reach completion at about 75<> C. A sudden break- 
down of starch takes place between 70® and C. ' 
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3) In almost all types of rice there is a residue of 7 or 8 per cent, 
of more resistant starch which only breaks down gradually, 

From these results it appears that the cooking quality of rice is distinctly 
correlated with its starch quality. Comparisons of the rate of disinte- 
gration in alkaline solution show that there exists some correlation between 
disintegration and starch quality. Further work is necessary to determine 
the exact relationship between protein content, rate of disintegration 
and starch quality. 

612 - The Movement of Potash in Plant Tissues, — maqtonne, i,. ana db- 

MonsSY, E. in Compies Rendus des Sdances de VAcadSmie des Sciences^ Voi. 158, 

No. 20, pp. 1400-1404. Paris, May 18, 1914. 

Branches of various plants were subjected to electrolysis in a jar con- 
taining distilled water in order to dissociate ionisable compounds. The 
cathode liquid was then examined : more than four-fifths of its contents 
consisted of potash. The anode liquid on the other hand contained traces 
of phosphoric acid, and smaller traces still of sulphuric and hydrochloric 
acids. 

613 - The Aetion of Manganese on Plant Growth. — i. keleey, w. p. (The 

Puttction of Manganese in Plants) in The Botanical Gazette^ Vol. DVII, No. 3, pp. 211-227. 

Chicago, March 1914. — 2. >Skxnner, J. J. and Sullivan, M. X. (The Action of 

Manganese in Soils) in Bulletin of the U, S. Department of Ar^nculture^ No, 42, Con- 

tfthuUon from the Bureau of Soils. Washington, April 3, 1914. 

Previous experiments on the effect of manganese on plant growth 
show very variable results. Two views have been put forward to account 
for the observed effects, viz. a) the stimulation of the activity of oxidi- 
sing enzymes in soils and plant tissues; and 5) the increased solubility of 
the mineral constituents of soils. The inadequacy of these views to account 
for all the facts has led to the present investigations. 

1. — The fmciion of manganese in plants. 

The writer has studied the effect of manganese on plant tissues 
microscopically and chemically. He finds that changes take place in the 
protoplasmic contents of the^ells of the roots and leaves. Occasionally 
the protoplasm contracts from the cell walls and the nuclei become brown. 

. In some plants (pineapple) the chlorophyll undergoes decomposition 
and starch formation ceases. This action is shown to be independent of 
the activity of the oxidising enzymes. The ash analyses of numerous 
plants show that manganese is absorbed in considerable quantities, that 
the ratio of lime to magnesia is increased and that the percentage of 
phosphoric acid is decreased. 

From these results, the writer is led to suggest that manganese affects 
the permeability of the protoplasm to calcium and magnesium salts and 
that the consequent change in the rate of absorption of these salts may 
react beneficially or otherwise according as the ratio of lime to magnesia 
in the soil is less or greater than that required for maximum growth. 

2. The action of manganese in soils. 

Experiments were carried out to study the effect on growing crops of 
adding manganese salts to soils and to water cultures containing aqueous 
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extracts of soils. The effect in the oxidation of the soil of plots coiitaining 
growing crops was also determined. The results obtained are summarised 
as follows : 

a) Manganese chloride, sulphate, nitrate, carbonate and dioxide 
have a stimulating effect when applied to unproductive sandy loam soil 
The best results were obtained when the salts were applied in amoinits 
of from 5 to 50 parts of manganese per million. 

b) On a productive loam the \'arious salts of manganese had no 
stimulating effect. 

c) The effect of manganese on the oxidising power of the roots and 
on the general growth of plants growing in aqueous extracts of soils varies 
with different soils. With poor, unproductive soils, especially those 
containing harmful organic compounds, the addition of inaiigaiiese in- 
creased oxidation and growth. With productive soils, oxidation was in- 
creased but the growth was decreased, probably owing to excessive 
oxidation. 

d) On soils of an acid nature the addition of manganese decreased 
the' oxidising power of the soil and plants as well as the crop production. 

e) The oxidising power of a soil depends not so much on the amount 
of manganese as on its form, and on the nature of the organic matter. 
Organic matter in a state of autoxidation increases the oxidising action of 
manganese. 

The writers suggest that the beneficial action of manganese in certain 
soils may be due to its function of aiding and increasing the oxidation and 
other vital processes in the plant as well as in the soil, and by tins means 
changing or destroying some noxious products detrimental to plant 
growth. 


614 ~ Action of Thorium on Seeds. — Mufs-oz del Castillo, Josft (I^eclure before the 
Spaiiisii Farmers’ Association) in Boletin de la Aaociacidn de AgriouU(>res de 
No. 58, pp, 50-56. Madrid, March lyLp 

Since 1912, the Radiological Institute of Madrid University has under- 
taken a series of investigations into the action of radium, tliDiimii, and raxiio- 
active inaniites. By this means it has been confirmed that with regard 
to increasing the growing-power of seeds, the action of thorium is superior to 
that of radium as regards cereals and other food-plants, and that plants 
grown from seed subjected to thorium-radiation possess a stronger growth. 

The most complete investigations were made with fiaiiey, the seed 
being placed in two earthenware pots filled with ordinary earth, jln one 
,of the pots small particles of thorium ore had l'>een placed beforehand ; 
the other pot acted as a control. From the seed produced by the pot 
containing the thorium, other cultures were started in two more pots, 
one filled with ordinary earth, and the other with similar earth containing 
thorium ore. The -result, which the writer illustrates by means of pho- 
tographs and a diagram, was as follows : the third generation of barley 
exposed to the action of the thorium had the leaves , so highly developed 
that it, looked like a new variety. 
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Th6 writer observes that there are plenty of soils possessing radio- 
activity on account of thorium emanations, and that they ought to be 
used particularly for seed production. Analysis of soils to determine the 
presence of this property would therefore be useful 

ai5 * Breeding Experiments which Show that Hybridisation and Mutation 
are Independent Phenomena. — gates, r. r. in Zeitschnft fw indukmve Abstam- 
mtngs md Vembunsslehre, Vol. II, Part 4, pp. 209-278, -|- 25 figs, (article written 
in English). Berlin, March 1914. 

Hybridisation experiments between Oenothem mhicalyx Sini 0 , gmn~ 
diflora give results wich cannot be interpreted in terms of Mendelian unit- 
characters. The red pigmentation characteristic of rubricalyx is dom- 
inant in Fj and shows segregation in Fg, but the ratios of pigmented 
to unpigmented offspring were different in different families. It is there- 
fore concluded that different F^ individuals possess different degrees of pre- 
potency as regards the percentage of pigmented plants in their offspring. 
Crossing back the Fi^ with either parent produced offspring of a darker or 
lighter shade respectively, showing that the amount of pigment produced 
by the individual cells is quantitatively inherited. 

The characters for height were inherited according to the ratio 
3 tall: I dwarf in one family and i tall: 2 dwarf in another. When the 
reciprocal cross was made the ratio was 7:1. These results can only be 
accounted for by assuming different degrees of prepotency in different 
Fi individuals. 

The numerous differences in foliage, buds,, pubescence and in physiolo- 
gical development between grandifhra md rubricalyx are non-Mendeliau 
or blending characters. In all these cases there is neither dominance nor 
segregation, but every conceivable degree of intermediacy is represented. 

From these and other results the writer concludes that the Mendelian 
conception of fixed and unmodifiable unit characters which can be redis- 
tributed and shuffled regardless of the organisms themselves which exhi- 
bit these characters, is unsound, for the individual organism is the real 
unit. The presence-absence hypothesis implies a misconception of the 
nature of the differences between alternative characters, and of their 
interactions with each other. 

Various mutants and aberrant forms occurred among the above hy- 
brids. One of these, known as lata rubricalyx, was examined cytologically 
and was found to contain 15 instead of the usual 14 chromosomes. This 
work will be described elsewhere. 

616 - A Casa of Correlation in Wheat. -- pakker, w. h. in journal of AgmuUurai 
Science^ Vol, VI, Part 11 , pp. 179-181, Cambridge, May i9i4» 

In investigating the variation of the density of ear in a variety of wheat 
(Squarehead's Master) a striking case of correlation was observed between 
the average length of intemode of the ear and its total length. The average 
intemodeJength is obtained by dividing the total length of rachis in milli- 
metres, by the total number qf internodes. Measurements ' were made of 
title 'r^ tiller of 1887 calculated correlation Coefficient 
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proved to be 0.9099. Considering the very small deviation of the actual 
internode-lengths compared with those estimated, the tise of the more 
easily determined total rachis-length as a nieastire of the density of ear 
would appear to be justifiable. The writer also considers that the relation 
between internode-length and rachis-length would be a more satisfactory 
basis for the classification of wheats according to the density of their ears, 
than, that of the internode-length as used by NiiySSON-EHUB, or the method 
of grouping them into classes by eye alone as is done at Svalof. 

617 - Riee Breeding in lava (r). — van Brp.da be Haan, J. in Bulletin ecommique 

de r Indochine, Year i6, No. lOo, pp. 11-28. Hanoi, Jantiary-Febrnary 1913. 

6400 samples of paddy were collected from various parts of J ava for 
trial at the '' Research laboratory for Rice and Other Crops. '' They were 
first separated into two divisions by staining sections of the grains with 
dilute iodine solution, which turns Oriza sativa a dark violet and 0 . glutinosu 
a red brown. They were further subdivided under the following headings : 
i) dark glumes and awns ; 2) red awns ; 3) yellow awns and 4) awnless, and 
in each division the varieties were classed according to the colour of the grain 
and the length of the awn. In this way 715 groups were established for 
0 . sativa and 41 for 0. glutinosa and each group was provided with a genea- 
logical register on which the external characters of the group were entered, 
particular note being taken of the appearance of hairs on the nodes and of 
the size and surface of the ligule. 

The more promising varieties were subjected to pedigree culture 
with good results, and under these conditions a yield of 76 pikols per 
bouw (5900 lbs. per acre) was obtained from Tanggerang rice, which was 
imported from Carolina fifty years ago. In order to extend these result^ 
to other conditions of soil, climate and irrigation, it is proposed to 
establish seed gardens in other parts of the Island. 

Hybridisation experiments are also being carried on, but good results 
are reached more slowly than with the method of selecting and breeding 
pure lines, on account of the difficulty of isolating constant types. 

At Buitenzorg rice flowers open fromb a. m. to3,p. m., being most active 
from 10 a. m. to noon. The flowers on a panicle do not all open at the same 
time : in fact a panicle may take up to six or ten days to open all its flowers^ 

In the course of the experiments, it was found that the heaviest grains 
are usually situated in the itppermost third of'the panicle, that the heaviest 
grains could not be detected with certainty by the immersion method and 
that density of grains used as a factor in selection gave very irregular 
results. 

618 ~ Tobacco Breeding in J. K. m MedcdceUmen van het Deli 

Proef station U Medan, Year VIII, No. 5, pp. 135- 153. Medan, March 1914. 

An account is given of tobacco breeding in the two centres of pro* 
duction in Java, — BJember and Klaten. 

At Djember tobacco is cultivated up to an altitude of j8ou' ft., and a 

(i) See also No. 27, Jan. 1913; No. 120, B, Fob. 1913. {Bd). 
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large number of varieties are required to fit the changing climatic condi- 
tions. The most popular variety comes from Deli, but this is not sufficient- 
ly hardy to be cultivated above 200 to 300 ft. and has to be. replaced by 
a Kadoe variety, which is more resistant but of inferior quality. By 
crossing the two varieties, a hybrid has been obtained possessing the good 
, qualities of both parents ; crosses of a Japanese variety, HatanO; with the 
Kadoe variety have also yielded hybrids but of inferior quality. 

The breeding work has hitherto been done by the planters them- 
selves; they raise fresh hybrids every year employing native women to carry 
out the manual labour. Recently an experiments station has been created 
which will take charge of the breeding work and attempt to isolate a suit- 
able type of plant instead of having to raise hybrids every year. 

At Klaten the experimental stations have chiefly sought to improve 
tobacco by selection. Several cultivated varieties were investigated and 
two types known as the Y and the Kanari were isolated and gave very 
satisfactory results ; unfortunately their very uniformity proved a disad- 
vantage on the market accustomed to a more varied product, and experi- 
ments, are now being made to produce varieties which will comply more 
fully with the market requirements. 

619 - Impurities in Seeds in Victoria, Australia, — bys.s. cmibron. 

Director of Agriculture. 


Report on seed examined in March 1914 . 


Variety oi seed 

Country 
of origin 

We6d seeds 

11 

! 

ft « 


I III 

Quantity 

examined 

Remarks 

Species 

Percent- 

Q&e 

Millet Seed (Pw* 
nicumsp,) . . 

Turkey 

Xil 

' 

Nil 

-8 

Nil 

3OZ. 

A small percentage of 
grit and loading. 

This has been imported 
for birds’ food., 


(no - Effect ol Low Winter fempetatnres during 191^914 on Wheat in the: 

Ardennes. — DENAiTOio jewmt i' ArjnevUnn JPfatique, Year 78, No. ao, pp; 6ao-6ai. 

Paris, May 14, igii. 

A large number of varieties of wheat growing in the experimental 
fields of Carignan, (French Ardennes) were exposed to very low temperatures 
: during the winter 1913-1914. From December 27 to January 10 the 
' plants were protected by a covering of snow, but from January 10 to 19 
ttey were expo^ to temperatures of 18“ to — - 20*C. (oo to— 4* F;) 
without a sii^e thaw, ibe proportion of plants destroyed by the faost 
was recorded and varied from 0 to 80 per cent. 
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621 - Mafiurlai Experiineiits on Malting Barley earrled out at tie Wienna Experi- 
mental Station. — Dafert, F. W. in Uonaishcftc fiir Laiid'ci>i;ischaft^ Year VII, 
Nos. 1-2 and 3-4, pp. 5-19 and 50 " 5 ''^. Vicuna, Januai^’-February and Marcli-Aprd 

Ill 1906 maiiiuial experiments were carried out wittli malting barley 
at the Vienna Experimental Station in order to determine the effect of 
application of phosphoric acid on the yield and quality of the grain. The 
experiments consisted of a series of 46 trials, in which plots were dressed 
with superphosphate at the rate of 180 lbs. per acre ; all plots were 
duplicated. The average results were as follows : 


{ 

1 Mean of 46 trials 

Mean of 27 trials 

Plot 1 

Grain 

in lbs. p. acre 

Increase 
due to manure, 
lbs. p. acre 

Percentage of 
nitrogen in grain 

Difference 
between manured 
and 

1 unmanured grain 

Diimanured 

1919 

— 

9 . 3 S 

— 

Suuerpho'sp’hatt- 

2 044 

125 

, 9-44 

-f 0.06 


The application of superphosphate produced no very marked influence 
on the yield, while the difference in nitrogen content between the manured 
and unmanured grain was less than that between the seed and the harvested 
grain, which was estimated in 28 trials and amounted to 0.61 per cent., 
showing that climatic conditions are more important than manurial treat- 
ment with regard to the composition of the grain. When the barleys 
obtained were grouped according to the phosphoric acid content of the 
soils in which they had been grown, the following results were obtained : 


No. of trials 

5 

9 

Zl 


rerceiitage 
of pliosphoric acid 
ill soil 


over 0.2 
0,15 to 0.2 
under 0.15 


I increase m crop 
due to superphosphate, 
lbs, per acre 


X45 

X23 

79 


These results are unexpected, inasmuch as the soils richest in phosphoric 
acid have apparently profited most by the dressing of superpiiopshate. 
Similar results have already been obtained in otlier places, l)ut the}’* cannot 
be considered as generally applicable. 

622 - Influence of Potash and. Phosphoric AcM on the Quality of Malting Barley. 

— SCHtJE, E,, in Landusirtschaftlichc Jakrtilchcff Vol. XEV, Part 5, pp. 641-7x2, 
Berlin, 1913 (Published January 15, 1914). 

The experiments here described were made by the writer on the experi- 
mental ground of the Agricultural Institute at Giessen University in 1909. 
The soil is a fairly strong loam, is drained, and stands at 500 ft. ; the 
average rainfall is 550 mm. (22 in.) ; the previous crop was winter wheat. 
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The subject of the experiment was a barley of the Imperial type, called 
New Burton Malting. The barley was drilled in on the loth of April, in 
rows 9 in. apart. On the 26th and 27th of April a mixed potassic and 
phosphatic dressing was applied. To ascertain whether the substances 
under investigation were present in the minimum amounts required by 
the crop they were applied in three progressiveley increasing quantities: 

Superphosphate 

40 per cent (i8% water-soluble 
potash salts phosphoric acid). 

cwt. per acre cwt. per acre 

I^ight dressing 0.4 0.8 

Meduim » 0.8 1.6 

Heavy » r.6 3.2 

By combining the above quantities, fifteen different dressings were 
obtained. 

3 potash alone: light, medium, and heavy. 

3 phosphates alone: » » » » 

3 combining a light potash dressing with each of the 3 strengths of phosphates 

3 » » medium » » » » » » » » 

3 » » heavy >» » n » » » » » » 

In addition, there were 5 plots with no manure, and the whole was 
run in duplicate, making a total of 40 plots, each measuring 12 sq. yds. 
To ensure the action of the potash and of the phosphoric acid, a dressing 
of 2.4 cwt. of nitrate of soda was applied to the manured plots on the 30th 
of April. All the manures were hoed in and the plots raked over. The 
whole experimental area had been limed with 16 cwt. per acre of 96 per 
cent ground quicklime. 

The weather began by being cool in April, was finer and warmer 
in May, then became cool and wet for the first three weeks of June, but the 
tempera tare reached summer level for the last ten days; July, however, 
was cool and rainy, and heavy rain at the end of the month lodged some of 
the barley. The crop was harvested dead-ripe on the 14th of August. 
No definite statement can be made as to any difference in the ripeness^ of 
the various plots, but the results of analysis seem to point to there having 
been such a variation. 

The com was threshed and the yield ascertained on the i8th and iqtb 
of August. The judging of the quality, which was not carried out thl June 
iqio, had reference to : protein and water content, weight of grain, ev^- 
aess of the sample, fineness of the husk, colour, germinating capacity and 

energy, impurities, damaged grain, sprouted grain, ford odour. 

The writer obtained the following results : _ : 

, I. In every case the soil profited by a phosphatic. dressing, which 
, paused a fuller utilization of nitrogen and potash. A quite remarkable 
demand for potash was bb^rved to.be bro^ht about by the inedium and 
strong dressings of phosphates. 
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2. The potash-phosphate dressings always effected an increase 
in the gross yield. 

3. The use of 40 per cent, potash salts and of stiperphosphates 
as a top-dressing proved suitable. 

4. The pretein-content, which was very high on account of the 
nitrogenous dressing, was decreased by the application of combined potash 
and phosphates and this decrease corresponded to the increase in the yield. 

5. The proportion of dry matter shows a nearly regular increase 
with the use of combined potash and phosphates, independently of the yield. 
It was not possible to find out whether this is due solely to a more 
advanced stage of ripeness, owing to the better nourishment of the barley, 
or to a larger deposit of potash and of phosphoric acid in the grain. In 
cases where no increase in yield was found on plots with heavy potash 
dressings and phosphoric acid, as compared with those with moderate 
potash dressings, a superfluous consumption of potash is to be assumed, 

6. Not regularly, but still in the majority of cases, the double dress- 
ing gives an increase in looo-grains weight and in the size of the grains, 
and a decrease in the proportion of husk. 

7. Increase of the looo-grains weight is generally accompanied 
by increase in the number of grains which will not pass through a 2.8 and 
a 2.5 mm. sieve. The weight of husk varies inversely. 

8. Combined potash and phosphate manuring improves appreciably 
the germinating capacity and more still the germination energy. 

9. Barley dressed with potash and phosphoric acid has nearly always 
a canary-yellow colour. 

The writer concludes that in order to obtain a high-class sample, nitrogen 
should be present in as small a proportion as possible. If a maximum 
yield and the highest quality are incompatible, it is none the less possible, 
up to certain point, to obtain by means of a nitrogenous manuring an 
increase in yield without injuring the quality. The attainment of this 
point depends essentially on the quantity of potash and phosphoric acid 
employed. In discussing his results the writer quotes those obtained by 
several other investigators. 

623 - Argentine xueesne Seed, — Dimd^n Genmil de Anfimllwa y Defmm A!.irkoia\ 

BoMin del Mini&imo dc A'-ricuUnm, Vol. XVli, No. i, pp. 82"89 4- 3 coloured iil.otcs. 

Buoiios-Ain$, 19x4. 

At the present time, Argentina produces all the seed necessary foi 
her great crops of lucerne, and will be able, at no distant date, to become 
an exporter. The quality, however, does not correspond to the increase 
in quantity, since the seed leaves a great deal to be desired in the way 
of purity, absence of dodder and germinating capacity. But on the 
other hand the native seed gives more hardy and lasting plants than any 
imported variety. 

The seed from the irrigated districts of Mendoza, San Juan, La Rioja* 
part of San Lnis, north of Cordoba, Salta, Jujuy and Catamarca, generally 
contains a large amount of dodder (Cuscuia corymbosa R. et P. and a variety 
of C. mcemma Mart.) and seeds of Melilotm pmiflofm Desf,, and sometimes 
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a large quantity of Lippia nodiflora Rich., Schkuhria bonariemis Hook., 
Bidens leucantkus Wold,, B. scahiosoiAes H. et Am.., Panicum colonum I/., 
Chenepodium opolifoKum Schr., Madiola latoritia Schm., M. malvifoUa Gr., 
A%oAa triangularis Db., and Sida rhombifolia b. The seeds of this last 
species constitute, together with those of dodder and melilot, a real 
menace to farming. Sida, being perennial, is difficult to destroy. 

Another seriotis drawback to native seeds is the presence of hard 
grains, 50 per cent on an average, only half of which are capable of 
germinating, the other half being pure loss. 

In a second area, comprising the south of Cordoba, part of San I^uis, 
the north of the Pampa, the west and north-west of Buenos- Aires and the 
department of San Rafael de Mendoza, the seeds of lucerne are less well 
developed, and in some cases, as at San Tuis, very small indeed, although 
well shaped. In this area there is less dodder, but there are usually sev- 
eral other extraneous seeds : Chenopodium, Amaranthus, Cnicus, Centaurea, 
Anthemis, Plant ago ^ Rumex, etc. Hard seeds occur in a proportion of 25 
percent, The germinating capacity is undoubtedly superior and the plants 
produced last a long time and resist drought well. 

To the third area belong the south of Buenos- Aires, Rio-Negro and Chu- 
but. The seeds from there are fairly popular, both on account of their size 
and on account of the small quantity of extraneous seeds present. There 
are, hovever, 50 per cent, of hard seeds in the two latter provinces, and 30 
per cent, in that of Buenos Aires. Dodder is not often found. 

To sum up, it may be said that Argentine lucerne seed grown without 
irrigation surpasses in genninating capacity all the foreign varieties of 
lucerne, but that it has nevertheless the following faults : 

1. It is impossible to obtain large quantities of good seed of even 
quality. 

2. A large proportion of the native seed is so impure that diligent clean- 
ing would be required before it could be sown ; but this cleaning cannot be 
effected, owing to the small difference in price between good and bad seed, 
and because purchasers prefer a low price without troubling about quality. 

3. A large quantity is found of the seeds of Cuscuta racemosa Mart., 

. and of C. corymbosa R. and P., the size of which makes it impossible to separ- 
ate them from the lucerne seed. 

4. A large quantity of hard seeds are present ; these cause a consider- 
able reduction in the germinating capacity and energy. 

To obviate these faults, it would be necessary : t) for the producers to 
eradicate weeds in the lucerne fields, abandoning those fields which cannot 
be cleaned ; 2) for the purchasers to pay attention to buying good, well- 
tSleaned samples of seed instead of seeds offered at a low price, 

^4 - Determination of Certain Speoles of Car^x by their Vegetative Char- 
acters. -r- Kusnbzov, W. in BuU 4 in f&f an^ewimdip Year 7, Ko. i (65}, 

. pp. 4- 10 plategt. St. Petersburg, January 1914. * 

The writer has prepared the following sc*hemes for the determination 
/, of ..species of 
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A. Determination of the ten chief species of Carex growing in swamp- 
meadows by field examination of the vegetative parts. 


1. Tilt* plants fomi dciirty or more or less oj)cu clumpt> 2 

Plants witii creeping slems, not forming dumps 6 

2. Very open clumps, not forming tussocks 3 

Dense clumps, forming more or less well-developed tussocks 4 

3. Membrane of tlic leaf-sbeatii veined, wearing to a delicate filamentous network 

C. pOrludosa Good, 

Membrane of tlie leaf -shea tli vcinless, not wearing to a network C. acuta 

4. Membrane of the Icaf-shcatli veined, wearing to a delicate filamentous network 

C, sin eta Good. 

Membrane of the leaf-sheath veinless, not wearing to a network 5 

5. Cross-section of upper part of leaf -blade showing reflexed margins . . C. P'ries, 

Cross-section of upper part of leaf-blade semicircular or clianneled without reflexed 

margins C. faradom Willd. 

6. One side of tlie leaf-sheath forming a tliin, semitransparent, whitish membrane . . 7 

All three sides of the leaf-sheath thick, foliaceons, green C. distichci Hnds. 

7. Membrane of the leaf -sheath veined, wearing to a filamentous network 8 

Membrane of the leaf -sheath veinless, not wearing to a network 9 

8. I^eaves soft, whitish wh thin C. ampuUacea Good ^ 

I^caves rigid, bright green within C. vesicana 

9. Plant greyish-green or bluish-green C. panicea X,, 


Plant green or yellowish-gfeen 


C. tcfetimcula Good. 


B. Determination of the ten chief species of Carex growing in swamp- 
meadows by examination of the vegetative parts in hay. 

I. One side of the leaf -sheath forming a thin, hciuiiransparentjwnitish membrane ... 2 


Alf the sides of the leaf -sheath thick, foliaceons, green ........ C. Iluds. 

2. Membrane of the leaf sheath veined, wearing to a filamentous network ...... 3 

Membrane of the leaf -sheath vcinless, not wearing to a network p 

3. Iveaf-blude soft, whitish within C. impulJacca Good. 

GuMf-folade stiff, green or greyish-green within 4 

4. I,t‘iif-blade bluish-green below C . paludosa Qw)i\ . 

Ge*tf-blade greyish-green or light green below 5 

5. Geaf-sheath tingetl with reddish . . . . ^ C, vmcaria X. 

Geaf-shealh light or dark brown C. sirkM Good. 

6. Cross-section of leaf -blade channeled, the central ami upper parts with reflexed 

raargin.s ' . . 7 

Cross-section of leaf-blade channeled or semicircular, without rcflexed margins . . 9 

7. I^eaf-blade bluish-grey-grecn or bluish-grey C. panicea I4. 

Ivcaf-blade green, greyish-green or yellowish-green, not blue grey 8 

8. Upper part of leaf-blade with slightly reflexed mar^ns C. acuia 

Upper part of leaf-blade with strongly reflexed margins C . mlmm , Fries. 

9. Uigule continuous with the top of the leaf -sheath membrane, the two forming a col- 

lar round the stem, or the shoot ' C. tereUascuh Good. 

U^gule distinct from the leaf-sheath membrane, not forming a collar . C. paradoxa WilkL 
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625 •“ Large Scale Field Trials with Mangels. — von Rti^KER, k., and Alexan- 
drovich, Jm in LandwiftschaftUche Jahrbiicherf Vol XI^V, Part 4, pp. 503-596 -f 6 
figs. Berlin, ’Oecember 23, 1913. 

In 1912 the writers carried out field trials on a large scale in collabo- 
ration with R. Iveidner, K. Schrbter and 0 . Bormann, with 35 difierent 
varieties of mangels. Six plots were devoted to each variety and the seed 
was drilled in. The yield, percentage of dry matter, and sugar-content 
were ascertained, and a description of the quality and quantity was given 
in the report. In working out the results, experimental errors were reduced 
by algebraic compensation. 

On completion of the experiments, the writers make suggestions for 
the profitable carrying out of large scale field trials. The object of the in- 
vestigations is to classify more exactly, according to quality and quantity, 
the numerous varieties on the market. The more direct testing of each 
individual variety composing a group which the large scale field trials 
seem to point to as suitable for certain conditions, must be left to the 
farmer. Trials covering one year only, but embracing a wide variety of 
soils and climates, carried out in different districts and repeated perio- 
dically, are more satisfactory than large scale trials lasting over several 
years in the same district, especially on account of the greater rapidity 
with which information can be obtained by the former method. * 

: 626 - Studies in Indian Cottons, Part It the Vegetative Characters. — Leake, h. 

Martin, in Memoirs of the Deparimeni of A gficmUun in India, Botanical Series^ Vol. VI, 
No. 4, pp. II5-I5I, 4 - 3 iHRps 4 “ 9 plates, Calcutta, February 1914. 

Studies of the vegetative characters of Indian Cottons have been in 
jiogress in the United Provinces since 1905.. 

As a result of these and other studies of various herbarium collections 
the writer classifies the various types as follows. 

Monopouial. , 

Perennial ; secondary branches ascending sharply at an acute angle. 
I>af factor (i) less than 2; plant almost glabrous. Bracteoles small, 
triangular ; margin entire or (ientate. Corolla yellow. 

€o^$ypium ohtmifolmm (Roxburgh Flora Indica) , Gammie and 
Watt . . , Type x, 

Perennial ; secondary branches spreading , Ueaf factor less than 
2. Stem and leaves densely covered with short hairs. Bracteoles deeply 
auriculate or reniform, deeply serrate, spreading in fruit. Corolla yellow, 
petals small. Stigma heavily glandular. Capsule inflated and nearly 
^herical with a sharp mucronate apex. ^ 

G, kerbacetm (Wnn,) Todaro and Gammie, and G. cUmifolmm var. 
WigMima Watt . , . ^ . ; * , . . . / . . . . . . . . . Tyj^ 2. 

(i) It may be as the iratioibf the length, of the middle lobe to its greatest 

: breadUi; For explanation see journal; of Ometics, Voi I, No. 3, PP- 
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Perennial '' tree cotton ; secondary branclies ascending sharply at 
an acute angle. Entire plant deep red or ptitple. Eeaf factor 
greater tliaii 3 ; frequently an extra tooth on one or f)otli sides of the central 
lobe. Bracteoles snxall, triangular ; margins entire or with the tip dentate. 
Corolla deep red. Stigma eglandular. Capsule usually 3-celled, ovate, ' 

G. arboreum (I/inii. sp. PI.) Parlatore' and Todaro, and G. arhoreum 
Gammie and Watt Type 3, 

Plant tall with long monopodial branclies sharply ascending. Teaf 
factor greater than 3 ; leaf wrinkled. Eeaf and stem covered with short 
hairs. ' Bracteoles triangular with margin dentate, blowers yellow or white. 

The commonest form of this group possesses the habit and shape 
of bracts of Type 3, with the wrinkled leaf and short hairs of Type 2. It 
comprises the G. intermedium of Gammie. 

SVMPODIAn. 

Annuals with few or none of the lowest secondary branches monopodia, 
the remainder sympodia ; monopodial branches ascending and sympodial 
spreading. 

Plant tall, drooping later under the weight of fruit, Eeaf large, factor 
less than 2 ; lobes 3 or with 2 small accessory basal lobes. Young stem 
and leaves sparsely hairy. Bracteoles small, entire or with few small 
apical teeth, closely enveloping bud and fruit. Corolla yellow with deep 
red ''eye'". Petals large, semi-transparent. Stigma eglandular or with 
few glands only. Capsule 3-celled ovate. 

G, indicum (Eamlc.) Gammie, and G. Nanking var. bani Watt. Type 4* 

Plant erect, drooping later. Leaf factor less than 2 ; lobes 5-7. 
Young stem and leaves hairy. Bracteoles large, entire or with a few small 
apical teeth, loosely enveloping bud and in fruit sometimes teflexed. 
Corolla yellow with deep red eye ” ; petals opaque. Stigma eglandular, 
or few glands only. Capsule 3-4 celled, ovate. ....... Type 5,' 

' Plant erect, differing from Type 4 in greater rigidity of main stem 
and greater angle at which secondary moxiopodia arise (al)out 45^'^), and 
in the white corolla. Petals small, scarcely projecting beyond the bracteoles 
• Type 6. 

Plant erect, secondary branching anoxiopodial, when developed, sharply 
ascending. Leaf factor less than, 2 ; flower white. The plant is strongly 
asymmetrical and the vegetative period very brief, the first flowers develop- 
ing while the plant is quite small. , Growth continues throughout the season, 

, the plant maintaining a marvellous fertility. ........ Type 7. 

Plant tall, drooping later. Leaf factor greater than 3 ; lobes 5-7 
with an extra tooth on one or both sides of the central lobe frequently 
developed. Young stem and leaves hairy. Bracteoles entire or with 
few apical teeth. Corolla yeflow with deep red eye 'b vStigma eglandular 
or with few glands only. Capsule 3-4 celled, ovate. Type 8. 
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plant differing from above only in the colour of corolla which is white 
and scarcely protrudes beyond the bracteoles Type 9. 

Types 4-9 belong to the G. neglectmn and G. roseum of Todaro, the 
G. neglectum (Tod.) of Gaminie and the G. arboreum vars. neglecta and rosea 
of Watt. 

Plant tall with main stem weak and early drooping. Leaf factor great- 
er than 3 ; lobes 5-7. Bracteoles entire or with few apical teeth, large 
and continuing to grow with the developing boll. Corolla pale yellow 
with deep “eye'\ Stigma eglandular. Capsule ovate, very large with 
numerous seeds. G. cernuum of Todaro and Gammie and G. arboreum 
var. assamica Watt. IN^^pe 10. 

Plant tall. Leaf factor greater than 3 ; lobes 5*7 ; stem and leaves 
of a deep red or purple colour ; bracteoles entire or with few apical teeth. 
Corolla with deep red eye petals white, tinged with pink along margin 
and the portions exposed in the bud. 

G. sanguineum Hassk. var. minor Gaminie Type ,11. 

Plant small, with monopodial secondary branches few or none.' Leaf 
factor less than 2 ; lobes 3-5, Flower yellow. Boll large. Includes types 
from China. 

Corolla yellow-eyed ; seed mth fuzz Tj^pe X3, 

)) )) )) )) naked . Type 13. 

» without eye; seed naked Type 14. 

Plant differing from Type 2 in the character of the secondary branches. 
This group includes a complex series of forms from Persia. The simplest 
form is the true G. herhaceum, Todaro. 

G, hirsutum Lxnn. This plant, which yields the bulk of the American 
cotton crop, has formed the basis of numerous experiments in India, 

G. Stocksii Max. Mast. A wild form of Gossypium found on the 
limestone hills around Karachi. 

Pollination, — The cotton flower is hermaphrodite and self-fertilisa- 
tion is effective in almost every case. Experiments in cross-fertilisa- 
tion show that the different forms of Gossypium fall into two marked 
groups, the members of which are fertile inter $e but completely sterile 
between the two groups. These groups axe characteristic of the Old and 
the New World and are respectively characterised by united and free 
bracts. 

^ The colour of the corolla, — The colour of the petals may be yellow, 
white or red. The latter colour is only found in Types 3 and ii and 
extends to the sap. Two forms of yellow are readily distinguished, viz, 
^ yellow ' and ' paleryellow \ 

Breeding experiments show that yellow is .dominant both to pale- 
yellow and to white. The inheritance of the pale-yellow factor is under 
further investigation, 

The * eye ' of the petal— AU true Indian cottons possess an eye situated 
: at the base of the petal. In some Chinese forms the petal is self-coloured 
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yellow, atid crosses between these forms appear to show that the 'eye’ - 
factor is doiiiiiiaiit, though in one case an intermediate form of eye ap* 
peared and has bred true to this condition. This constitutes; therefore, 
a further typie. 

The red colouring matter in the sap, — The presence of red colouring 
matter in the sap entirely masks the true petal colour. The true petal 
colour can only be directly determined in cases of diseased flowers or such 
as open out of season. The factor for red-coloured sap appears to be 
dominant over its absence, though the intensity of the colour is diminished 
and the petals attain a condition known as ' red on yellow ' when the 
cross is made with a yellow-flowered plant. 

The type of branching and the length of the vegetative period, — The 
axil of the leaf of the cotton plant contains tw’'o buds, one main bud 
to which the second is accessory. Vegetative growth is effected by the 
development of a monopodium from either of these buds, reproductive 
growth only by the development of a sympodiiim. from the former. There- 
fore according as the main bud develops into a sympodium or a monopo- 
dium, so will the appearance of the first flowers be accelerated or retarded ; 
mother words the length of the vegetative period is controlled by the form 
of the secondary branches. In pure monopodial types even the ultimate 
secondary branches are monopodial. In sympodial types generally a 
few of the lowest secondary branches are monopodial. In hybrids between 
these forms every gradation is found and the change from the s^unpodial 
secondary branching to the lower monopodial branching is so abrupt that 
the character can be conveniently expressed as the percentage of the stem 
bearing monopodial branches. In actual practice, however* growth does 
not continue sufficiently long to enable 'this character to be determined 
accurately. The length of the vegetative period is therefore made use of 
in this connection. Determination of the correlation coefficient between 
the type of branching and the vegetative period gave 0.6628 and 0.8589 
for different series. 

Crosses , between sympodial and monopodial types give generations 
with a vegetative period intermediate between those of the two parental 
types and approximating in a greater or less degree to that of the sympo- 
dial parent. The generation form a continuous series showing every 
degree of length of vegetative period* but, though the full sympodial type 
appears comparatively frequently, the Ml monopodial type only rarely or 
never does so. In the Fg generation the average length of the vegetative 
period of a family approximates to that of the F^ parents. 

Conclusions. • — Up to the present these studies have been confined to 
factors of considerable* though only indirect, importance. The more intricate 
task of studying the commercially valuable portion of the crop is the 
subiect of further investigations. 



891 


CROPS YIELDING OILS, DYES AND TANNINS 

627 - Oils in the Seeds of Damoria Heckeli and BaiHomlla toxisperma ceops 

Pierre, — deWildemann, E. in Bulletin dc V Association dcs Plant eurs de Caoutchouc, yieldkg oils, 

Vol. VI, No. 4, pp. 81-83. Antwerp, May 1914. byes anb 

Dumoria Heckeli (i), found on the Ivory Coast by ChevaIvIEr is native tannins. 
of tropical virgin forests. Its seeds yield a semi-solid oil, snow white 
uhen fresh, with a pleasant sweet flavour and slightly aromatic, at the rate 
of 16.5 per cent, of the seeds or 33.23 per cent, of the kernels. 

Baillonella toxisfema Pierre, or Mimusops DjawaUnghr, has been re- 
cently found in the Mayumbe district of the Belgian Congo. It yields 
a white aromatic oil at the rate of 56.04 per cent, of the kernels or 40.60 per 
cent, of the seeds. 

Both residual cakes are unfortunately toxic on account of the presence 
of a glucoside of the saponin group, but they may be employed as manure, 
fox they contain a considerable amount of potash and nitrogen (2 and 3 
per cent, respectively) though very little phosphoric acid (Dumoria Heckeli 
0.76 per cent.). 

628 - The Impro¥ement of Indigo in Bihar. ~ howaeb, a. and Howard, g. e. c. 

in Bihar Planters* Association Bulletin. Calcutta, 1914. 

The cultivation of Java Indigo [Indigofera ayrecia Hochst.) in Bihar 
has rapidly declined since 1910, owing to the increasing prevalence of a 
so-called disease which prevents seed formation. The disease appears 
towards the end of the monsoon and is characterised by a great reduction of 
leaf surface and a change in the colour of the remaining leaves to a yellowish 
green slaty colour. Cultivation experiments have shown that this dis- 
eased condition of the plant is due to long continued wetness of the soil, 
which leads to the destruction of the young feeding roots, followed by leaf- 
fail and more or less complete wilting of the plant. 

This wilting can be checked for a time if the plants are only pruned 
at the first cut, leaving one branch, instead of being completely cut back. 

The process is more conducive to normal growth and results in an in- 
crease in the total crop. 

After the second cut in an ordinary monsoon the crop ceases to be 
profitable and should be dug up to make room for rahi crops. 

The growth of indigo for leaf and for seed should be regarded as 
separate things and seed should not be raised from, the old plants which 
have been cut for leaf. The besSt method of obtaining good seed of Java 
indigo is to sow the crop in lines about 24 inches apart in the middle of August 
on high-lying, well drained fields which are in good heart. After gathering 
the seed the crop can be grown on for leaf during the next monsoon. Being 
thdeep rooting plant, the surface soil may be harrowed and the weeds 
a stroyed with great benefit to the plant. When wheat is grown as a 
oever crop an early maturing variety with little foliage and ' stout straw’' 
gives the best results. 

Selection.-- Omng to the frequency of cross-pollination the ordinary- 

(1) Sae Fournier, J. Mnde pharmacologigue des graines du Dumoria Heckeli eidu Bail* 
lonella toxisperma Bum* Clermoiit Fermncl. 
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metliodR of single plant selection cannot be applied to this crop. Further, 
the method of estimating the indican-content is too difficult and expensive 
to be employed in selection experiments. Selection must therefore be 
confined to those individuals in the mixed crop which grow rapidly and 
strongly and which by their habit of growth and amount of leaf surface 
are likely to give the highest yields of leaf. A process of roguing will be 
necessary to remove all undesirable types and prevent their crossing with 
the better types. Similar methods require to be applied to the ordinary 
Bihar indigo (I. smiatrana), and a reliable system of seed distribution 
remains to be established. 


RUBSEH, 
GUM RESIN 
PLANTS 


629. “ H©Vea il Coehinchina. — GirArd, M. E, iu Bulletin Economique de Vhulockine, 

Year XVII, NxO. xo6, pp. 46-33. Hanoi, January-Febniary 1914, 

Effect of the dry season on Heim plantations. — The dry season is in 
no way unfavourable to the growth of hevea in the deep soils of Coehinchina, 
mote especially if the soil surface is kept stirred during the wet seasdn so 
that the rainfall is absorbed. In one year in which the dry season extended 
over five or six months, the average circumference of trees increased 4 to 
6 ill. ill certain groups, while individual increases amounted to as 
much as 7 in. The dry season is moreover eminently useful in checking the 
development of fungoid diseases, especially Pomes semitostus. 

Contrai}^ to results obtained elsewhere, the dry season apparently 
has a very favourable effect on the yield of latex. During November, 
December and January the highest yields are obtained, reaching in the 
latter month as much as 50 per cent, more than the average for the rainy 
season. When vegetation becomes active again the yield decreases rapidly 
and tapping is suspended. 

Tapping lasts about 300 days, during 180 to 200 of which the yield is 
approximately equal to that obtained in the Malay States, whilst during 
the 100 to 120 days at the height of the dry season the yield is consider- 
ably higher. 

Capacity of Annamite labour. — The skill and rate of working of the 
tappers gradually improved, so that the number of trees tapped per head 
rose from 133 to 400 per day. Further, each man, besides making tliree 
excisions on every tree, wetted the cuts, collected the latex and the scrap, 
carried the latex to the factory and cleaned all recipients employed. When 
the price of rubber went down, the process was simplified by suppress- 
ing the use of water on the cuts, with the result that each man was able to 
undertake 600 trees and each woman 430 trees per day ; these figures re- 
present averages for aH the coolies over a period of several months and are 
important, as three-quarters of the expenses of production are represented 
by the cost of tapping. The writer considers that the suppression 
of watering will not only economise labour, but also prove beneficial by 
causing the latex to be less diinted and the rubber of better quality. 

Advantages of smaller excisions. — - After numerous experiments, the 
method of practising three excisions, 18 in. apart vertically, and only engag- 
ing one-fifth of the circumference of the tree, has been adopted, as the longer 
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xest gives the wound a better chance of healing, while the yield is increased 
or at any rate in no way decreased by limiting the tapping area. 

630 - Influence of the Partial Removal of the Bark on the Yield of latex in 
Mattiboi Glaziovii (i). — Zimmermann, a. in JOer Pftamer, Year X, Ko. 4, 
pp. 180-188. Daressalam, April 1914. 

Experiments carried out at Amani and Victoria have shown that the 
partial or total removal of the bark of Manihot Glaziovii increases the 
production of latex. Of the two methods, the partial removal is more 
to be recommended, not only because it has a better effect on the yield of 
latex, but also because it requires less labour and is less liable to damage 
the tree, 

631 - The Industrial Uses of Maize when Cultivated for Sugar. — boyer, j;, in 

La Sucferie Indigene et Coloniale, Year 49, Nos. 10. ii, 13, 17, pp. 226, 252, 299, 
343, 392. Paris, March ii to April 29, 1914 (2). 

, After a short account of the history of the subject, the influence of 
cakration on the sugar content of maize juice is discussed. Of all known 
varieties the Giant Servian is the one which has the richest juice in sugars, 
but Ju uziXiSi has also reported a variety from the Ivory Coast which yielded, 
with male castration alone, a juice containing 10.49 per cent, of saccharose 
and 1.23 per cfent. of glucose, whilst the male castrated Servian variety 
only yielded 9.68 per cent, of saccharose and 1.32 per cent, of glucose. 

The production of sugar from the juice has still to overcome certain 
practical difiSiculties. The ordinary process of extraction in use in sugar- 
beet factories only results in about half the saccharose being obtained in 
the form of crystallised sugar from a juice of 59 per cent, purity. The resi- 
dual molasses contain a high percentage of glucose and are approximately 
of the same quality as molasses from refineries ; they could be profitably 
used by working them up with the fibrous residues into stock food at the 
sugar factory itself, the food value of such a product being estimated on 
the basis of food values in straw. Or a still better use might be to reduce 
the stalks to a fine meal after a preliminar}?' dr3dng, and put the product 
on the market either in the pure condition or mixed with various other 
meals to increase its nitrogenous content and make it into a better balanced 
food. As the maize would be harvested during the warmest season of 
the year the stripped stalks could quite well be set up in sheaves to dry, 
so that their water content should be reduced to 15 to 20 per cent. 

As raw material for the manufacture of denatured alcohol, maize is 
superior to beets both with regard to the produce obtained per ton of 
treated substance and to the possible profits. In comparing Giant Servian 
ma,ize with beets of a corresponding sugar content, the value of the 
maize works out at 38 9^? per ton more than that, of the beets; moreover 
the distillery residues of maize can be sold to paper works at 3$ 6 d per 
ton, while the beet pulp is only worth 2s 6 d per ton. 


(i.) See ZiMwtERMANN A., Der ll^Caailiot-Kautsdmk, p. 176. . {Ed.), 

(2) See No, 512, B. May 1913. (Ed), 
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632 - Comparative Water Absorption of Sugar Cane Plants when Siferiig from 
Serell Disease (i) — BRSaiESAaiP, C. E. B. {Pasoerocan Exiterimeiital Stalioti) in 
Archief voor Suikerindnstrie in N ederlandsoh’hidie, No. 14, pp. 5i4oi9- Sonrabaya, 
April 1914. 

The vascular system of sugar cane plants suffering from sereh is stopped 
up with gummy matter which influences the circulation of water in the 
plant so that healthy stems absorb 1.18 times more water than affected 
stems. Using a lithium salt as an indicator, the writer showed that the 
salt had risen to a height of 70 cm. in 3 ^ hours in a healthy plant, while 
in a diseased plant it had only reached 30 cm. 

633 - Cofloe !l Tonling. — Borel, hlL.mBulleUn Economique deVlndochine^Yeai XYll, 
Ko, 106, pp. 54*6 o. Hanoi, Januaiy-February 1914. 

The coffee bush is little pruned in Tonking owing to the borer {Xylo- 
trechiis qiiadrupes), which causes so much damage on plantations that 
planters allow suckers to grow in order to furnish a substitute for the 
parent bush W'hen the latter is attacked by the beetle. On the other hand 
the bushes are kept low by being topped as soon as they are one year old 
in order to develop the lower branches and expose the young plant less to 
the action of the wind. Usually the trunk is not allowed to grow above 
5 ft, making with the uppermost branches a total height of 6 to 6 ^ ft., 
which could not be increased without letting some of the fruit get out of 
reach of the pickers. 

Manurial requirements per bush are : 55 lbs. of dung every two years ; 
®/4 oz. of nitrogen, i oz. phosphoric acid and 2 % oz. of potash every year ; 
and every three years a dressing of lime varying in amount with the 
nature of the soil. 

The yield per bush varies from %lb. to 2 lbs. of coffee, with an average 
of about I lb. Approximate estimates of expenses and returns on coffee 
plantations are as follows : 


A. Plmvtaiion of 50 000 hushes. 

i 

Total cost of establishing plantation spread over 4 years . . 4 310 

Ejqjenses during sth year i 188 

Sales during 5th war: 

44 000 lbs. of coSee i 804 

live stock run on the plantation 225 


Total sales ... £2 02 Q 

Total profit, 84X 

less 15 per cent, to manager. 126 


net returns ... £ 715 


or a return of x 6 M per cent on a capital of £4 310 over and above a 5 percent, interest 
on capital allowed for in estimated expenses. 

[Ed.J 


(i) See No. 1341, B. May 1911. 
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B. Plantation of 160 000 hushes. 


Total cost of establishing plantation spread over 4 years. . lo 512 
5th year; 

expenses. . . ( estimated to counterbalance 3 267 

receipts . . ? one another 3 310 

6th year: 

expenses 3 375 

receipts 6 305 

total profits £ 3 130 

less 15 per cent, to manager. 470 


net returns ... £ 2 660 

or a return of 35-3 per cent, on a capital of £10 5x2 over and above a 5 per cent, interest 
on capital allowed for in estimated expenses. 

634 - Mocha Coffee Culture. — Ries, M. and Bardey, P. m The Tea and Coffee Trade 
Joutnaly Vol. XXVI, No. i, pp. 19-26. New York, January 1914, 

Mocha coffee derives its name from the small ruined town on the South 
Arabian coast of the Red Sea from which it used to be exported. It is 
an absolutely unique product with a flavour and aroma quite distinct from 
the Abyssinian variety, though many writers consider them identical. 

The trbe is cultivated in the province of Yemen, South-western Arabia, 
on terraced slopes, a southern aspect being preferred. The seeds, after 
being separated from the pulp, are rolled in ashes and preserved in a dry 
place. Seedlings are raised in nurseries on a fertile and well manured soil ; 
they are protected from the sun, watered frequently and transplanted 
once or twice before being finally planted out 2 to 3 yds. apart. Planta- 
tions are all in the immediate neighbourhood of wells, as irrigation is 
absolutely necessary ; the soil has to be kept loose and permeable by 
repeated cultivations. The crop is harvested continously from August 
to March ; the seed is hulled in a small stone mill, spread out to dry and 
packed in bags made of woven aloe fibre (asanseviera))) and lined inside’ 
TOth the leaves of palm trees («doum»), this packing being known in 
fhe trade as the Mocha bag and constituting a kind of certificate of origin. 

The trees belong to three main types : t) pyramidal with the biggest 
branches at the base ; 2) umbrella shape with the lower part of the trunk 
bare ; 3) bush shaped. 

In the low regions where rain is abundant, the fruit is larger but of 
inferior quality ; in the hot dry uplands, growth is slower and the grain 
is smaller and rounder, but of the finest quality. 

The annuaT production of Mocha coffee is about 100 000 bags of 
160 lbs. each, and the principal importing countries are the United States 
which takes 30 per cent., Frtoce which takes 20 per cent, and Egypt which 
takes 18 per cent., others being the Rod Sea ports (7 per cent.), Germany 
(5 per cent.), England (5 per cent.), Spain (3 per cent.), and Austria (3 per 
cent.). About half the amount is exported from Aden, and half from 
Hodddah. . 
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635 " Waililla in MEiagascar. — Fatjchbre, a. in Jomml d' Apicultute TfopicaU, 

Year XIV, No, 15/j, pp. 105- log. Paris, April 30, 1914. 

Vanilla is successfully cultivated on various kinds of soil in Madagascar, 
not only on granitic alluvial soils, but also on the sandy soils of the coast 
and on basaltic or volcanic soils, though the two latter kinds are perhaps 
the most suitable. From a series of analyses carried out by the writer it 
would seem that a soil with a high phosphoric acid content is specially 
good, the best at Nossy-Be containing a minimum of 0,4 per cent, and that 
of the most productive plantation containing 0.75 per cent. 

The most usual shade and support tree is Jairopha Cureas, but Dra- 
cmna tesselata is also frequently used. Vanilla cuttings should always 
be at least 5 ft. long ; they cost 2d to 2 each. Decomposed banana 
stems are frequently used as manure in vanilla plantations. 

The production of vanilla in Madagascar has been increasing of recent 
years. The figures for 1903--1912 are as follows : 


Amount Value 

tons £ 

1903 11.5 8 264 

2904 9.1 6 892 

1905 . 30.4 18619 

1906 . . , 40.0 19029 

1907 50.0 39 875 

1908 . , 56,4 41 748 

1909 ... 42.6 47 639 

1910 . «... 42.2 50 846 

1911 51.7 40986 

1912 ............ 112.0 142 217 


Further increases are anticipated, but over-production will be checked 
by the growing practice of planting other crops in vanilla districts. 

Plant bugs are destructive to vanilla in Madagascar, especially Memia 
viccinia which punctures the pods and young buds, causing them to fall 
Preventive measures have not yet been thoroughly investigated, but it 
would seem that the only means of checking the parasite would be treatment 
with hydrocyanic acid. 

An average ^ueld of vanilla in the green condition would amount to 
330 lbs. per acre, while expenses of establishing the plantation are estimated 
as follows : 


per acre 
£ 

ist year - clearing ground, planting siiade and support trees, 


plan ting vanilla cnttings, 3 hoeings 14 y 

2nd year - 3 hoeings, cntting shade trees, replacing cuttings . 517 

3rd year - as 2nd .................... 5 ly 

4tli year — as 2nd, pollmation f?2.«') and harvest (145) ... 7 13 


£33 14 
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636 - The Cultivation of Poppies for Opium and Seed In Various Countries. — 

Enguity made by the International Institute of AgHcuUiire. 

The cultivation of poppies for opium in the Far East has been somewhat 
checked of recent years, but the crop remains an important one in many 
countries on account of the edible oil produced from its seeds. The re- 
plies to the circular letter on the subject sent by the Institute are abstracted 
below. 

Australia. — Victoria is the only State in the Commonwealth in which 
poppies are cultivated on a commercial scale, and even in that State, 
the area under the crop is very small, consisting of one or two acres during 
the years 1908-1912 with a total 37ield of 89 lbs. of opium in the whole 
period. The present price of opium is 30s a lb. and the product is 
used exclusively for pharmaceutical purposes. 

China. — According to the special convention of the Opium Agreement 
signed in 1911 between the English and Chinese Go^^emments, the cul- 
tivation of the opium poppy in China and the importation of opium from 
India were to be proportionately and progressively reduced, starting from 
January ist 1911, so that both local production and imports were to cease 
entirely by the end of 1913 and opium smoking to be prohibited after 1917. 

Egypt. — Poppies are cultivated in Upper Egypt chiefly for the sake 
of opium ; oil is also extracted from the seeds and used for cooking. 

Thrde varieties are cultivated, having respectively red, yellow and dark 
brbym 'seeds, and aU belong to the same species. In 1912-1913, 516 feddans (i) 
were under the crop, which is partly raised as a pure crop and partly 
in mixed cultures with other crops, such as wheat, barley, onions, fenugreek, 
Carthamus oxyacantha. Seed is sown in October, after the flood, at the 
rate of i kadah (2 quarts) per feddan and mixed with fine soil to facili- 
tate the operation ; no manure or irrigation water is applied. After a month 
the plants are singled 6 to 8 in. apart and 12 days later they are earthed up. 
When the plants are five months old, an incision is made in the capsules 
and the^ opium is collected the following day in the form of the solidi- 
fied exudate, which is then kneaded into cakes and dried in the sun for 
four days. Each capsule is tapped three times. 

A considerable amount of labour is required for the crop, making the 
cost of cultivation rather high : • ^ 

Cost per feddan, 


piastres (a) 

Plougliing 50 

Sowing . , . . . 4 

Singling 4 

HartJimg up . . 9 

Making incisious . ' 45 

Collecting opitim ..... . . . . . . , 120 

Kneaditig » 9 

Transport and storage, . 9 

Hand threshing the seed %vith flails 10 

Cleaning the seed. 10 


270 {£2 155 yd) 

(1) I feddan « 1.038 acre. 

(2) X piastre = 2.46^. . 



898 


NARCOTIC AND MEDICINAL CROPS 


The total production per feddan amounts to ardebs (8 bushels) 
of seed, worth 112 piastres (£ i 3s), 8 rotl (i) of opium, worth 960 piastres 
(£ 9 17s) and 130 rotl of oil. The stalks are sold for fuel and fetch 5s per 
feddan. An ardeb of seed yields about 80 rotl of oil, and the opium contains 
an average of 8 to 12 per cent, of morphine. Prices are very stable. 

The only parasite dangerous to poppies is Agrotis ypsilon, which is 
kept in check by hand-picking the larvae. 

No statistics exist on the consumption and exportation of opium, but 
imports for the years 1909-1913 were as follows ; 


Amount Value 


lbs. ^ s d 

1909 II 030 7 10 9 

1910 12 961 1156 

1911 10 815 802 

19^2 4309 576 


France. — Poppies are cultivated in various districts, more especially 
in tlie departments of Somme and Pas de Calais, but also in those of Ain, 
Aisne, Aube, Cher, Doubs, Maine-et-Ivoire, Nievre, Nord, Seine-et-Marne, 
Deux Sevres, Vienne and Yonne. The crop is raised for the sake of the oil 
obtained from the seeds, which is used as an edible oil in the north and also 
for the manufacture of paints. The two varieties of Papaver somnifenm 
known as Pavot Gris Ordinaire and Pavot CEiUette Aveugle are grown. 
The area under this crop, which was between 12 000 and 15 000 acres in 
1900, was reduced to between 6450 and 6650 acres in 1910 and 1911. 

Poppies replace beets or flax in the rotation. The land is prepared 
by autumn and spring cultivations, and seed is sown at the beginning of 
April at the rate of 2 to 3 lbs. per acre. Farmyard manure is applied, 
or cake residues, with 4 to 5 cwt. of superphosphate per acre. After-cul- 
tivation consists in hoeing and singling to a distance of Sin. apart. Eighteen 
to twenty-seven bushels of seed are obtained per acre, yielding 45 bo 50 per 
cent, of oil. Mean annual values for the period 1902-1911 are as follows : 


Total area under the crop 

.... acres 

10 

295 

Total production 

.... tons 

5 

100 

Production per acre 

.... Ibs- 

I 

108 

Total value of crop 

.... £ 

77 

048 

Value of I cwt. of seed 

.... 8 


15 


French publications dealing with the subject, 

M0HA.MED Effenby CharsAny. — These sur I* opium, soutenue devantVF.cole de Phar- 
matie de Fmis, Paris, H. Piou^ 1896. 

Oasxinel. — Mom^raphie des opium de la Haute-Egypk {Mimoires de PlnsHtut 
Egyptie% Vol. I). Paris, 1862. 


(i) rotl =s 0.9905 lb. 
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H. Salle et Cie. — Vopium^ son histoire, sa culture^ ses applications, Paris, 1900. 
Journal da Phammcia et da Chimie. 


Series 

Vol. 

Page 


3 

13 

105 

Culture eu Arm^nie. 

» 

23 

99 

Rfecoite eu Bithynie. 

4 

I 

415 ^ 

Culture dans la Haute-Egypte. 

» 

7 

137 

» » 


iS 

66 

Culture cn Chme. 

» 

19 

158 

Culture dans I’lude. 

5 

6 

481 

Culture dans la 2amb6zie, 

6 

21 

403 

Culture aus Etats Unis. 

> 

25 

542 

Culture. 


Challamel has also recently (1913) published a book on opium. 

Japan. — Poppi^ are only cultivated on a very small scale for the 
sake of the flowers and seeds, which are used in perfumery. 

British India. — Poppies are cultivated in the United Provinces 
of Agra and Oudh, in certain States of Rajputana, and in Central India, 
but they are no longer grown in Bihar. Opium production both for home 
consumption and for export is the main object, but the seed production 
is also considerable, as shown by the following figures : 

Exports of poppy seeds. 


Amotmt Value 

j , cwt, £ 

1910 814 871 559 890 

1911 770 741 545 S71 

1912 497^62 391 S99 


The alkaloids morphine and coddine are manufactured from the opium 
and are mostly disposed of on the London market. 

Owing to the restriction in the export of opium to China the area devot- 
ed to poppies in India has decreased from 564 585 acres in 1906-1907 to 
rSa 558 in 1912-1913 and to 156 250 in 1913-1914. 

The white variety is commonly cultivated, and grown from October 
to March after maize or millet. Usually it is grown alone, but occasionally 
the preceding maize crop is left standing to attract the insects which would 
otherwise injure the poppies. Heavy black cotton soils are preferrred, and 
fields are selected in the highly manured circles round the villages, which re- 
ceive 150 to 200 maunds (i) of cattle dung per acre per annum; in Fateh- 
pur the l^d is often nranured by herding sheep and goats on it, the dung; of 
which is supposed to be of peculiar value. The plants benefit greatly if 
they are irrigated with weU-water impregnated with nitrates (Khari), and 
manured with earth impregnated with saltpetre (Nonamati) or wdl rotted 
cow dung; ashes are also extensively used as top dressings. A finely 
powdered tilth is absolutely essential and the land is ploughed as 

(i) matttici ss= 38 lb. 
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many times as tlie cultivator has leisure for. Seed is sown from the middle 
of October to the end of December at the rate of about 3 lbs. per acre, 
having been previously mixed with earth. The ground is almost always 
prepared for sowing by a watering and in the drier portions of the United 
Provinces the plants are irrigated once a fortnight or three w^eeks between 
germination and harvest time, while pn the Benares division four or five 
waterings are usually sufficient. Tiae field is ke^^t scrupulously clean, 
being weeded and thinned at frequent intervals. 

The crop is ripe in February or March and the opium is extracted by 
means of incisions made in the pods in the afternoon, the exuded juice 
been collected the next morning. Each pod is lanced three or four times 
at mter\' als of two to four da^^s. Einseed oil is freely used to remove opium 
that has hardened on the pod and as a medium in wffiich to store the opium 
to prevent its drjdng out. 

The process of manufacture is not ordinarily undertaken by the cul- 
tivator, but is in the hands of firms by wffiom the produce is bought and by 
w~hom the cultivator is often partly financed. The process is a very simple 
one : the opium is kneaded into balls and stored in racks covered with the 
dr\^ leaves and stalks of the poppy plant. As it dries, the balls are apt to 
lose their shape and are periodically examined and reshaped, consider- 
able importance being attached to the balls being spherical in shape and 
free from cracks, especially by the Chinese connoisseur. 

Cultivation expenses amount to roughly 40 rupees (£ 3 6 s 8 d) per acre. 

The specific diseases to which the poppy is subject in India are: a) root 
canker ; h) sun burning ; c) sclerosis, the symptoms of wffiich are a gradual 
drjdng and hardening of all the plant tissues ; d) patechia, in which the 
cuticle of the leaves becomes more or less densel}?' covered with specks or 
spots somewhat resembling those caused by the bite of insects ; and 
4 which mostly affects the soft, herbaceous parts of the plant. 

Injuries are also caused by broomrape, various fungi, insects and birds, 

The output of opium during 1912-1913 was approximately 19 854 
cwt., excluding that grown in the Native States for which no reliable de- 
tails can be given. The average content of morphia in opium ranges from 
6 to 10,26 per cent. The whole of the opium produced is sold to Govern- 
meiit by the cultivators at a fixed price and is then manufactured for ex- 
port and for internal consumption. The quantity intended for export is 
put up to public auction in Calcutta every month in chests containing 
140 lbs. each, 

Imports and exports of opium during the period 1908-1912 are given 
below ; imports consist mostly of Persian and Turkish opium required for 
pharmaceutical purposes ; exports go to China and other countries. 

Imports . Exports 


lbs. cwt. 

ii 3 6S210 

^ 90 ' 9 * 260 Si 329 

^9^*0 431 68392 

* 422 62 575 

^912 554 42787 
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During 1913 the quantity to be exported was fixed at 32 125 cwt*^ 
the systematic reduction being due to the policy of restricting exports 
to China, The estimated annual consumption of opium in British India 
is 10982 cwt. 

For further reference see : 

Walt*s Dictionary of ike Economic Products of Indiiij Vol. VI, Part I. London, W. H, 
Allen and Co. 

Netherlands. — Poppies are cultivated in districts possessing a 
heav3’’ soil, more especially in the. provinces of Groningen, North Holland, 
South Holland and Zealand, A variety of Papaver somnifemm L. with blue 
flowers, indehiscent capsules and grey or grey-blue seeds is in common use, 
and the plant is cultivated for the sake of its seeds from which oil is extracted. 
The average area under this crop during the period 1901-1911 was 808 acres, 
but increased to 1623 acres in 1912 owing to the rise in price of the seeds. 

Poppies follow red clover, oats or barley in the rotation: cultivation con- 
sists in ploughing deeply and applying dung or superphosphate according as 
the preceding crop was a cereal or a leguminous crop. Seed is sown in April 
or May in drills 24 to 26 in. apart and the plants are singled to a distance 
of 3 to 5 in* apart in the rows. The crop is kept hoed and ripens in August, 
being harvested in a very dry condition so that the capsules may be threshed 
immediately ; if threshing has to be delayed the plants are tied in bundles 
and placed in small heaps. 

The average production per acre amounts to 18 to 22 bushels of seed, 
yielding 50 to 60 per cent, of oil, and 12 to 16 cwt. of straw. Poppy cake 
makes a useful cattle food, but the poppy straw is of very little value. 

Prices for poppy seed ranged very high in 1910, causing an increase 
in the area under the crop in 1912. As a result, before the harvest the seed 
fetched £i 9s a cwt., but after it fell to about £1. 

Poppies are a hardy crop and have few enemies in the Netherlands. 

There exists no special publication on the cultivation of poppies in the 
Netherlands, but a chapter is devoted to the subject in Byzondere Planten- 
teelt, J. Z. Ten Rodeng-ate Marissen. Groningen, J. B. Wolters. 

Persia. — Poppies are cultivated in all the provinces except Kazvine, 
Zihdjan, Guilan, Mazenderan, Astrabad and parts of Azerbaydjan. The 
white flowered variety is commonest and the red and purple flowered vari- 
eties are also grown, the production of opium being the chief object. The 
harvest is very early, especially in the south, so that the crop is usually 
followed by melons, sesame, lentils, beets, millet, etc., and then the land 
is again put to poppies, or the poppy crop may be followed by two years* 
fallow. Cultivations consist of a single ploughing (or spading in the South), 
and dung or nightsoil is used as manure. Seed is broadcasted at the 
fate of 1.4 to 1.8 quarts per acre. The crop is hoed for the first time as soon 
as the seedlings have four leaves and they are then singled to a distance of 
6 to 8. in. apart ; a second singhng takes place after 20 to 30 days, further 
thinning out the plants to 10 to 12 in. apart. . Irrigation is applied as re^ 
qtured with a maximum of three w;aterings. ' , : 
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Opium collecting from incisions begins when the two lowest leaves 
have ttirned yellow, when the three upper leaves begin to lose their colour 
and the operculum of the capsule blackens. Incisions are made at midday 
and the exudate is collected at sunrise the next morning. A second 
incision is made a few days later, but the yield in this case is much 
smaller. 

Expenses for raising the crop amount to about £5 per acre, average 
returns being 200 lbs. of seed and 32 lbs. of opium per acre, fetching 13s 4^^ 
per cwt. and 14s to £i 5s 2d per lb. respectively. Imports and 


exports of opium are 

as follows : 

Amomit 

Value 



lbs. 

£ 

i 

1908 

997 

354 


1909 

543 

174 

Imports . . . J 

1910 

610 

232 

j 

1911 

7915 

7636 

{ 

1912 

2421 

2834 

[ 

1908 

580 737 

250 112 


1909 

663 345 

306 034 

Export^ • • • 

1910 

494 434 

229042 


1911 

528 959 

3913x7 


3912 

719162 

607238 


The home consumption is considerable, though its actual amount is 
unknown. 

Servia. — Poppies are cultivated on a large scale only in those 
parts annexed during the late war, and n > data cm the subject are at 
present a^^ailable. 

637- Cy^bopogon color&im Oil from Fiji. — Bulletin of the imperial ImUtuUi 

Vol. XII, No. I, pp. 48-51. I/ondon, Januaty-March 1914. 

Recent investigations have been carried out at the Imperial Institute 
on the composition of the essential oil of Cymbopogon colomtus. The prin- 
cipal constituents are citral {40 per cent.) and geraniol (23 per cent, in the 
free state and 10 per cent, in the form of geranyl acetate); the oil is therefore 
intermediate in composition between citronella and lemon-grass oils and was 
assigned a value intermediate between those of the two above products 
by commercial experts. 

638 - Winter Spraying of Fruit Trees with Mitrate of Soto. — ballarb, w. s. 

and VorcK, W. H, in Journal of A^ricuUural Research, Vol. I, No. 5, pp. 437-444, 

+ 2 plates. Washington, B. C,, February 1914, 

These experiments on the effect of winter spraying with various solu- 
tions on the time of blooming and yield of fruit were begun in February 1912 
and continued during 1913. The orchards used consisted of the Yellow 
Bellflower variety of apples, which bloom abundantly but only set a poor 
crop of fruit. 

Seven 12-year-old trees were sprayed on February 2, 1912, with a 
solution of : nitrate of soda 50 lbs., caustic potash 7 lbs. and water 50 gal- 
lons, at the rate of 7 gallons per tree. Adjoining this row was a 'check row 
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of seven trees which received no winter spraying and a selected vigorous 
tree which received 50 lbs. of nitrate of soda ploughed in and washed 
down by the rains. In April it was found that the nitrate spraying had 
advanced the blossoming period about two weeks ahead of the normal pe- 
riod. The foliage buds were not so much affected, their condition remain- 
ing similar to that of the check row. Later, in the spring the effect on the fo- 
liage growth became more pronounced and the sprayed trees assumed a 
more vigorous green appearance than the check trees. The single tree 
that received 50 lbs. of nitrate of soda applied to the soil showed no greater 
vigour than the check trees. During the summer both rows received spray- 
ings for the* control of apple powdery mildew and codling moth, and the 
crop loss from these and other insect pests did not not exceed i per cent, 
on either plot. 

In the autumn, the check row of trees yielded 8 loose boxes of fruit, 
while the nitrate-sprayed row produced a little over 40 boxes. The single 
tree which received 50 lbs. of nitrate as fertiliser showed no increased produc- 
tion. In the spring of 1913 this row of nitrate-sprayed trees showed 
large plump fruit buds and blossomed several days ahead of the control 
row, showing that the effect of the winter spraying continued to some extent 
in the second year. 

Similar experiments were carried out in 1913, using different solutions ; 
it v«^as found that: 

i. A solution of nitrate of soda (i lb. per gallon) stimulates the trees 
to blossom earlier, and the effect is increased by the addition of either 
caustic soda or caustic potash. 

2. The effect is proportional to the strength of the solution within cer- , 
tain limits. The best results were obtained with a solution of the following 
strength : 

Nitrate of soda 200 lbs. 

Caustic soda . 20 lbs. 

Water 200 gallons 

3. Oxalic acid at the rate of 50 lbs. per 125 gallons of solution can 
replace the caustic soda with equally good results. 

4. Nitrate of lime (130 lbs. per 100 gallons) and calcium cyanamide 
{92 lbs. in 100 gallons) also caused the trees to bloom earlier. 

5. Sulphate of ammonia is considerably less effective than nitrate of 

soda. ; ■ ' ■ „ , 

6, Sodium chloride produced a distinct effect, sulphate of potash a 
slight effect and double superphosphate none at all. 

7, The results with stone fruits were not so striking as those with. 
apples and pears, but it is possible that stronger solutions together with 
earlier and repeated spraying may bring about better results. 

; Rain immediately following the application will wash much of the 
; ;matp:kl off the trees, and it appears that at least a weds: of clear weather 
follow the; spraying, in order to ensure gpqd r^^^lts. The ^eater 
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danger of injury from frost that might result from forcing trees into bloom 
earlier than normally would have to be taken into consideration in making 
practical use of nitrate spraying in winter. 

639 ~ The Effect of Dust from Cement Mills on the Setting of Fruits^ 
Anderson, P. T. in The Plant World, Vol. i 7 j No. 3, pp. 57-^8. Tacson, Arizona^ 
March 1914. 

The decrease in the productivity of fruit trees in the vicinity of cement 
mills is attributed to the solution of the dust in the stigmatic secretions, 
which prevents the germination of the pollen. The dust contains a 
large amount of alkaline soluble lime, and artificial tests show that pollen 
will not germinate even in a very weak solution of the dust. 

640 *- Shallow Cultivations in Vineyards. — CouDERCpn Comptes-Rendns de VAssembUe 
Ginerale de 1914 de la Sogiete des A^riculUnrs de Frmice, No. 3, pp. 525-526. Paris, 
May 19, 1914. 

In order to avoid chlorosis in shallow soils overlying chalky subsoils, 
very shallow cultivations, less than i in, deep, were adopted and gave 
good results. Not only were the vines less affected with chlorosis, but 
they also suffered less from drought. A light spring-tine cultivator was 
used for the |>urpose, and cultivations had to be carried out before the 
weeds got any hold on the land in order to keep it clean. Such shallow 
tillage cannot be practised indefinitely, as after a certain number of years 
the soil must again be stirred to a greater depth and well manured in 
order to stimulate the growth and development of the roots, which would 
otherwise succumb to the attacks of phylloxera. 

64Z - Iniuence of American Vine Stocks on the Quality of the Wine Froiuced In 
Champagne, France. — Manceau, F. in La Vie AgricoU at RumU, Year III, No. 22, 
pp. 621-624. Paris. May 2, 1914, 

The wine produced from grafted vines has been compared with that 
from ungrafted vines each year since 1897. A number of research stations 
exist for the purpose in Champagne and growers send in numerous samples 
to be examined, so that a large amount of data is .apc|imulating and it 
will shortly be possible to publish a list of American vine stocks classified 
according to their influence on the resulting wine. 

The quality of samples is determined partly by tasting and partly 
by chemical analysis. Testing is carried out at various times of year, 
in the January or February following the vintage, and again in subsequent 
years during the second feimentation in bottles for champagnisation; thus 
reliable results are obtained by following out the process of maturation in 
the wines. The investigations have shown that only a few stocks exercise 
an unfavourable influence on the wine; the majority when grafted with 
Meunier, Finot noir and Chardonnay blanc, yield wines up to the 
general standard of the district; specially good stocks recommended by 
the writer are the following : 

Cliasselas X Berlatidieri 41 B for calcareous soils. 

Berlandieri X 420 A, 34E. M. aad 157-11. 

Riparia X Rtipestris 3309 and roi-14. ■ ’ ' ' ' 
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The stocks mfllueiice the ripening period : for instance Finot noir on 
Fiparia Gloire of Montpellier ripens 8 to lo days sooner than on its own 
roots; on Chasselas Berlandieri 41 B it is 5 to 6 days earlier ; MourvMre x 
E-upestris 1202 on the other hand retards its ripening 8 to 10 days, while 
Eiparia X Eupestris 5306 and 3309 also have a slight retarding influence. 

642 - ThO papaya in Hawaii (i). — Higgins, J. E. and holt, V. S. in Hawaii Agri- 
cultural Experiment Station, Bulletin, No, 32, pp. 44. Wasiiitigton, March 26, ,1914. 

The papaya {Carioa papaya) flourishes in all drained and aerated soils 
in Hawaii. Though irrigation will increase the crop, an abundant water sup- 
ply is not essential and papaya will give good results on a soil just too dry 
for oranges. Suckers should be removed at first, but after the plant has 
fruited two or three times, the main stem should be cut down and replaced 
by one of the suckers left for the purpose. The whole plantation should be 
renewed after about four years' hearing. 

The fruit will travel well if certain precautions be taken, i, e. the fruits, 
preferably those belonging to the long-fruited varieties, should be picked 
at the first sign of ripeness, wrapped in paper and packed in straw board 



Fig. 1. — for Ir^sport of papayas (open). 


M well ventiiated crates (the size of the latter is indicated in the accom- 
panying figs, in 

Se^ kept for propagation is washed and dried and preserved in glass 
Vhdttles; it, is sown in a w^l drained soil and germination takes place in from 
: two to six weeks according to the temperature ; when one month old the 
seedlings are transfered to a nursery, and at two months old are plants 
put about 10 feet apart, Experim^ts on vegetative propagation carried 
at the, Experiment Station have given promising results, making it 
vipthbable that the fruiting season will eventually be made several months 
;^3^r. In breeding papayas, the following points should be borne in mind : 

July t 913. ;■ 
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1. Trees bearing their fruit high (more than 6 ft. from the soil level) 
are preferable to those bearing their fruits close to the soil. 

2. Numeiotis lateral branches requiting frequent pruning are a disad- 
vantage. 

3* Hermaphrodite or elongata varieties are better than round 
dioecious varieties, as males represent 75 to 85 per cent, of the latter 
and cannot be distinguished before flowering. , 

4. The most desirable size of the fruit depends on the use to which it 
is to be put. Table fruit should not be too large, while fruits for the pro- 
duction of papain should, other things being equal, be as large as possible ; 



and for this latter purpose too, fruit with a high papain content should 
be selected. 

5. The long and round varieties should be kept separate and bred as 
constant and distinct types. 

6. At present there is a tendency to unequal ripening of the opposite 
ends of the fruit which should be corrected. The ripe fruit should be of a 
fine yellow gold colour ; the flesh should be firm and of a yellow, red or pink 
colour, easily detached from the seeds and placenta and possessing a good 
flavour. 

The papaya tree is subject to attacks from Tetranychus sp. on the lower 
surface of the leaves and on the fruits, and from the larva of the fly Cryp^ 
toMabes diena, neither of which are serious enemies. 

The harvest and preparation of papain are described in this bulletin. 

643 - Propagatloii of the Seedless Breadfruit* — wester^ p. j. in ru PMUppim 

AgrimUufal Review ^ VoL VII, JSfo. 3, pp. 97-99. Manila, March 1914. ' 

The seedless breadfruit is one of the best and most nutritious frtsils' 
in the Philippines, but it is also one of the rarest owing chiefly to the diffi- 
culty of propagating it. , The ability of the roots to sprout under certain 
conditions led to a series oi experiments beingmarried nut in, 1913 at th^ 
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Lamas Experiment Station with the object of finding a simple and prac- 
tical method of propagation. The following method gave good results : 
E-oot cuttings 20 to 25 cm. (8 to 10 in.) long and 1.5 to 6 cm. to 
2 % in.) thick are struck in a bed consisting of a layer of clean sand 18 cm. 
(7 in.) thick situated in a sheltered and weU drained position. The 
cuttings are inclined at an angle of 450 and buried three-quarters of their 
length, being set 20 to 30 cm. (8 to 12 in.) apart in rows 30 to 50 cm. (12 
to 20 in.) apart . If planted in the rainy season, the cuttings require no 
further care; if not they must be watered. When 20 to 25 cm. (8 to 10 in.) 
high the cuttings are transplanted to a rich shaded soil, and when the 
plants are 60 cm. (24 in.) high they are ready for transplantation to the 
orchard. The roots should be disturbed as little as possible during the 
operation and a large ball of earth be moved with the plant. In replant- 
ing it is important not so set the plant deeper in the soil than it was in the 
nursery and a plentiful use of water should be made both before and after 
the operation. 


LIVE STOCK AND BREEDING. 

644 ~ Results of Preventive Inoculation against Foot-and-Month Disease In Hun 
gary, 1913 . - Mezay, BEla in AlMorvosi Lapok, 1914, p. 238. 

From observations made by the writer during the last campaign against 
foot - and - mouth disease in Hungary, it appears that, after undergoing pre- 
ventive inoculation against this disease (aphtisation), a large number of 
animals became seriously ill. In many cases recourse had to be had to 
operations, while in others further complications caused by other diseases 
were set up, and some cases resulted in death. 

In one district, the disease reappeared two or three months after the 
inoculation in a form more dangerous than the first. 

645 - Utilization of Potato and Jerusalem Artichoke Hauims. — vom, Wilhelm; 
Bauheexel, August; and Deutschland, Arnold in LandwiftschaftHche Jakrtmchef^ 
Vol, 46, Part I, pp. 105-160. Berlin, March ii, 1914. 

The writers carried out at the Berlin Agricultural College exhaustive 
experiments on the utilization of dried and ensilaged potato haulms and 
dried leaves and stalks of Jerusalem artichokes. The animals used for the 
experiments were three sheep and four milch-cows ; they were fed good 
meadow hay besides the experimental fodder. The haulm was from Sile- 
sia potatoes, and was dried in a hot-air apparatus ; some was fresh when 
cut, while some had been frosted. Eor the utilizationtr ials, two sheep were 
fed each V4 of hay with i lb. of haulm, the fresh haulm.period preceding 
. |:he frosted haulm one. 

Erom these trials^ as well as from a previous one (i) made with haulm 
i from Wohltmann potatoes dried on the field, it appears that the percentage 
digestibility of dried potato haulm is about as follows: 

W. V 5 ltz and A, Baudrexel: Debar die Verwertnng des Klartoffelkrantes nnd 
dtf Kartofldbeeren dtirch Wlederkaner. Landw. Jahtbuchetf Vol. 43, pp. 177-3 10. Berlin, 1912. 
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Organic matter 

Crude protein 1 

i 

Crude fat 

Crude fibre 

N'free extract 

1 

Calories 

64 

57 

53 

66 

68 

63 


There was very little difference between the three types, and none of 
them upset the health of the animals. 

The amount of digestible nutritive matter contained in dried potato 
haulm appears from hese experiments to be about the same as that of 
good meadow hay ; this is confirmed by a later experiment on four milch- 
cows, carried out wi h the object of ascertaining the effect of potato haulm 
on the quantity of milk and milk-fat and the total dry matter in the milk. 

Ensilaged potato haulm was also prepared from the green haulm kept 
two months in a silo under strong pressure ; after this, part was dried and 
the other part preserved in tin boxes. The loss of crude nutritive matter 
in the silo was 33 per cent, on the organic matter and 25 per cent, on the 
crude protein, while the digestible nutritive matter lost 35 per cent, on 
the organic matter and 13 per cent on the crude protein. The first utili- 
zation trial was made with the moist ensilage ; two sheep were fed daily 
4.4 lbs. ensilage with 0.77 lb. hay and 3.72 lbs. ensilage with 0.65 lb. hay 
respectively. Then followed an experiment with dried ensilage, during 
which one sheep was fed daily 0.78 lb. ensilage and 0.62 lb. hay. 

Of the nutritive matter contained in the ensilaged potato haulm the 
following percentages were digested : 



Organic 

1 matter 

1 Crude 
protein 

Crude fat 

1 

1 Crude fibre 

N.free ' 
j extract j 

Caloric 

Fresh ensilage .... 

62 

62 

66 

60 

63 

58 

Dried ensilage . . . , 

i 65 

L 5 ^ ' 

77 

65 

67 

' 66 


The leaves and stalks of Jerusalem artichokes were dried by hot air 
and I Ib.^of them fed daily with V4 lb. of hay to two sheep. As percentages 
of digestibility the following figures were found : 


Organic matter ' 

Crude protein : 

Crude fat 

Crude fibre 

H-free extract 

i 

i Caiorics 

65. 

55 

70 

54 

72 

66 


According to its content of crude nutritive matter and digestibility the 
r ? artichoke haulm is about equal in value to good meadow hay. 
Wnen fed alone, however, it causes strong fermentation in the alimentary 
canal, so that not more than half the bulky food should be replaced by it. 
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646- Feeding Experiments with Rice Gluten Food. — Hansen, Reisch, e. end 
SCHWEiGER, M. ia Deutsche landwiftschaftlche Tierzucht, Year 18, No. 21, pp, 245- 
248. Hanover, May 22, 1914. 

Under the name of ReisMeberfutter ”, a food for milch cows is sold 
ill Germany; it consists of a mixture of rice gluten and rice meal. The 
first is a by-product of the rice starch factories and is rich in protein, while 
the latter is a residue of rice milling. The writers have conducted a 
feeding experiment with the mixture which has the following composition : 


Dry matter 93 -30 per cent. 

Crude protein 36.94 » » 

Pure protein 31.25 » « 

Fat . , . 11.86 » » 

N-free extract . 36,8^ » » 

Crude fibre 1.32 » » 

Asb 5.31 » » 


, The amount of nutritive matter contained in the food is so high that 
it places the mixture on a level with oil cakes countaining an average amount 
of protein. Its starch value is, according to the authors, about 71.77 
per cent, and its protein content 22 per cent. 

The food was fed with meadow hay, dry beet slices and brewer^s 
grains mixed with molasses as basal ration, and compared with earth- 
nut cake and wheat bran. The animals experimented upon were 
18 Xowland cows in full milking. The quantity of rice gluten food Was 
6.6 lbs. during one period and ii lbs. during the next. During the 75 days 
that the experiment lasted, record was kept of the daily milk 3deld, of its 
quality and of the changes in the live-weight of the animals. 

The results of the experiment are that the rice gluten food under exam- 
ination has the same value as a mixture of earthnut cake, dry beet slices 
and wheat bran ; consequently the writer recommends it for the feeding 
of milch cattle when it can be bought at a suitable price. 


647 - CoK-breeding in Pennsylvania. — CocHia:., w. a, and Severson, b. o.’ 
Pemsylmnia State Colk$e,AgncuUural Experm^ Siationf BuUdin No. 122, 14 pp‘ 
Centre County, Pa., July 1913. . , 

!the writers carried out, in the State of Pennsylvania, where all the 
farmers buy their draught horses, a breeding experiment with 10 weaned 
Bd^n and Percheron colts, with a view to ascertaining whether it is 
^rofitableior the farmer to breed his own draught horses. 

The Colts were divided into two groups of 4 and 6, and were fed, dur- 
the .532 days covered, by the experiment,' in the manner shown in 
I. , 


'ist Half. 
'Half 


i. Winter PeHod {168 days). 

Group X 5 lbs; mix^^d grain (i); 6.2 mai^e ^silage; 
Group II. 5 mixed grain (1); . 10.6 lbs. bay. 

Group I. 7,5 lbs. mixed grabi; 13.1 lbs. ^y. 

Group II. .Same as Group I, 


7.4 lbs. bay. 


asses"' an; 



910 


CAmE 


2. Summer Period (io6 days). 

Both Groups : For the first 28 days : 5-5 lbs. mixed grain; 10.6 lbs. hay. 

Afterwards : pasture, with mixed grain as supplementary food. 

3. Winter Period (168 days), 

ist Half: Both Groups: 8,4 lbs. of a different mixture of grain (2); 16.6 lbs. hay. 
2nd Half: Both Groups: 10 lbs. mixture (3); 17,5 lbs. hay- 
Note. Mixture (i) was composed of : 5 parts maize. 

3 parts oats. 

3 parts wheat bran. 

I part linseed meal. 

Mixture (3) was composed of : 6 parts maize. 

3 parts oats. 

I part wheat bran. 

I part linseed meal. 

The animals, which were then two years old, were broken to work after 
the third period of the experiment. 

The experiment was carried out without mishap and gave the results 
shown in Table IL 


Tabbe II. — Results of the Experiment. 

Average weight per colt at the beginning 5 ^ 9 . 8 ^ ibs. 

» » » » after the ist. Period 834.14 lbs. 

» » » » » » 2nd. » 1 097.71 lbs. 

» . j) » i) » )» 3rd. » X 318.96 lbs. 

Average increase in live weight per colt in the ist. Period .... 244,27 lbs. 

» » « » » » » » » 2ncl. » ... 363.57 lbs, 

» » » » » » » » » 3rd. » ... 219.25 lbs. 

Average daily increase in live weight per colt in the ist. Period . . 1.45 lbs, 

fi fi » » » » » » » » 2nd. » , . 1.34 lbs. 

» » a » » » » » » 1) 3rd. » . . 1.30 lbs. 

Total increase in live weight per colt 737.09 lbs. 

Average daily increase in live weight per colt 1,36 lbs. 

Total cost of food and labour | 980. 89S 

Total cost of the ten colts by the end of the experiment . . . , . $ i 893.390 

Value of the ten colts $ 2.350 

.Profit on the ten colts $ 456.610 

^Profit per colt . . . . $ 45.66 r 


<mTTM! , 648 - CrcBSll^ Bison and Cattle. — i. Boyd, Mossom M. (Bobcaygeon, Ont., Canada) in 

TM Journal of Heredity, Vol. V, No. 5» PP. 191-197. — 2. Goodnight, Chaedes (Good- 
night, Texas) Bid., pp. tptripg. Washington, May 1914. 

' I, — Mr. Mossom M. Boyd publishes the first results obtained from 
his four years' experiments in the crossing of bison with domestic cattle. 

He obtained about 30 hybrids. As to colour, the offspring of Hereford 
dams had white faces, but apart from these, the animals were practically 
whole-coloured, and were either brindled or a rich brown-black. 'The 
brindled varied between a tawny red and brown. The hybrids were, as a 
rule, larger and better proportioned than the bison; they stood more 
upright, had a less shaggy coat, and were altogether of better appearance. 
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The bisons, the product of a bison bull and hybrid females, did not 
differ one from another more widely than do different specimens of hornless 
Aberdeen- Angus. Their characteristics were midway between those of, 
their parents. The bisons (Aberdeen-Angus or Hereford sire, hybrid 
dam) all exhibited the same build, but varied in colour. They resembled 
one parent as much as the other. The same is true in the case of the ^/s 
bison, obtained by a second cross with a pure domestic bovine animal. 
To the ordinary observer, the ®/4 bison is easily confused with the bison, 
while the fine texture of the coat will alone serve to distinguish the bison 
from pure-bred domestic cattle. Taken altogether, the type of each class 
was homogeneous, and the proportion of bison blood regulated the likeness 
to that animal. As was expected, the proportion of bison blood did not 
r^ulate the appearance of the cattaloes (offspring of two crossbred ani- 
mus). A number of these animals exhibited a greater sinularity to the 
bison than did the hybrids. 

' On the whole, the results obtained are encouraging. Two especially 
interesting points immediately emerge, namely: 

X; Crossing with bison is capable of improving the coat of the ani- 
mals. Cattaloes with even less than bison blood may, with proper 
selection, have as good a coat as or ®/4 bisons. 

is hope of being able to effect a. great improvement in 
beef-production. The bison's hump does not, as most 
^^ple imagine, consist of a lump of fat, but of masses of muscle 
attached to neural spiues double the , length of those of domestic cattle. 
If it is borne in mind that the beef from the backs of cattle is the most 
valuable, it will be easily understood that the development of this charac- 
^teistic is of first-rate importance. The writer obtained hybrids with 
humps 9 inches thick. 

It is noteworthy that the experiments of the first class are not Un- 
attended with some danger; In this case, the principal effect of the first 
crosses was, in every cow without exception, an abnormal secretion of the 
amniotic fluid, which proved fatal in a large proportion of cases, i^or- 
; >tunately> considering that nothing of this kind had been in the least 
’ ^ the experiment had been made on a very large scale. 

It should be , observed that the writer was unable to raise a single 
" Of six bom, only two survived the first 34 hours, and 

-lof these one was killed at an early age, without having been tested, and 
, t%e other was barren. This agrees with the experiments xnade by Cot Ch. 
Cbodnight, who states that he was unable to raise hybrid bulls. Ten 
k#ale^ % bisons were obtained, of which four were tried ; only one proved 
Of flve ®/4 bisons only one was a bull, and he died as the result 
an acjddent. The only 7 $ hison tried proved fertile. In 1905 a 

successfully rear^, the offspring of a cross between a bisoh 
a bison cow. Tins cross was inte^ from the fact that di®- 
of the same kind as those mentioned above in connection with the 
^^|^|,cnoss were met with. This bull sired one calf in 1911 and four in, xgrk; 
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He is of a more elegant build than the true bison, and has a very well- 
developed back. 

The results given by the crossbred cows are as follows : of 24 hybrids^ 
15 were barren, and only three were regular breeders. Up to 18 5?’ears of 
age they had respectively 9, 10 and 12 calves. Of the twelve % hison 
cows only one was barren. Of four bison cows only one proved barren , 
but it must be admitted that the bull was not a good breeder. Of five 
b/g bison cows, one was spayed at 5 % years, without having had a calf up 
to that time. The other four were fertile. 

The writer has not yet been able to obtain any results from the catta- 
loes, the experiments with which are still going on at the present time. 

2. — Col. Goodnight has carried outcrossing experiments in Texas 
between bison and domestic cattle. By putting domestic cows to a bison 
bull, he has only been able to rear successfully one bull-calf. The bison 
bulls proved barren, though the cows were perfectly good breeders. 

Cattaloes shew a certain number of advantages over domestic cattle. 
They have a much higher disease-resisting power, especially as regards 
** Texas Black Teg ” and Texas fever. Secondly, their weight is higher, as 
well as their beef yield (fully 70 per cent.). The beef is of good quality and 
never becomes leathery as it does in the bullock. The great development 
of the dorsal region enables them to produce about 150 lbs. more than any 
domestic animal, They are not subject to cattle panic and do not flee 
before storms, but face them as bison do. They can stand privation of 
water much longer than other animals ; they are docile and never fight, 
and can do well under conditions which would be fatal to other animals. 

649 - Observations on the Origin and Distribution 0! Breeds of Cattle in frencli 

West Africa. — Jacob de Coxdemoy, H. in V Agriculture Pratique des Pays Chauds 

Year 14, No. 130, pp. 24-36. Paris, January 1914. 

The cattle of French West Africa may be traced to two definite types : 
i) the zebu, or humped ox ; 2) the humpless (taurine) type. 

These two types have different areas of distribution, but at the borders 
of the two areas occur numerous races of a mixed or abnormal character, 
making the distinction mote difficult. What is the primary origin of these 
types ? The zebu is certainly an imported type, of Hindu origin, and its 
-line of advance can easily be traced from the East to the West coast of Africa.; 
The origin of the taurine type is a more disputable matter. Many writers' 
admit the Asiatic origin of the taurine stock in Guinea, but Pecaud, who 
has long made a study of the cattle of Dahomey, thinks that the taurine type 
is' indigenous to Central and West Africa. 

The writer does not share this opinion, for two reasons : i) many Cen- 
tral and West African tribes were cannibals, a practice not observed where 
meat is obtainable, as is the case when cattle are raised ; 2) it is difficult 
toxecomrile the existence of indigenous breeds of cattle with the fact that mo 
aboriginal race practises stock raising; the only tribes which practise it axe 
the PeuhKsh peoples and the descendants of Peulilish mixed marriages, 
and the PeiiMs are foreign immigrants. 
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The zebu t3rpe may always be recognized by the hump, more or less 
highly developed, above the withers. 

The other type is the Asiatic taurine type, which may be recognized 
by its height and more especially by the horns, which are strongly developed 
. and lyre-shaped, a characteristic which persists in all breeds derived from 
, this stock. A further confirmation of the Asiatic origin lies in the fact that 
these two types of cattle are found in all the countries right across the 
continent. 

Dr. Decorse has described a third type, which he calls the Lake Tchad 
breed, but from the description he gives of it it appears to be merely an 
Asiatic breed. The writers opinion it shared by the Belgian verterinary 
surgeon Willaert, who only recognizes the zebu and taurine types. 

The zebus were introduced by the Peuhlish invasion ; they advanced 
westward along the 14th parallel, and from there some must have gone up 
^d some down the Niger, but they followed rather a north-westerly route, 
on account of the tr3rpanosomiasis in the south. Nowadays, the distribu- 
tion of the zebu is limited to the south by the 13th parallel, and to the north 
by Upper Guinea. The two chief centres of the breed are, on the one hand, 
S^egal, and on the other, the countries round the mouth of the Niger. 

The taurine type, also introduced by the Peuhls, seems to have been 
j^veh .up by them at a fairly early period to the natives of Upper Dahomey. 

forms the only bovine population in Dahomey and Guinea, There 
are three distinct breeds or varieties : 

1. The Borgu breed, in Upper Dahomey. 

2. The small Somba breed, found in the neighbourhood of Jugu 
Kwande and the Atacora Range. 

3. The Wemd or Lagoon. breed, in Lower Dahomey; this breed is 
of small stature and appears to be degenerating in consequence of un- 
favourable conditions of soil and climate. 

Variations due to climate are very noticeable in Guinea, The charac- 
, tensile breed of Guinea is the N' Dama, which has produced two varieti^, 
one small (43 in. high) and another taller {55 in.), which Ghebbard and 
the writer believe to be two modifications, produced by the climate, of one 
and the same breed. 

650 ^ OonneGtiou between Growth of Bone, Horn Bevelopment and Performanee 

fn Cattle. — M<jLi.ER, Max and rTAHABE, K. in LardudrtschafUiche JahrMcher, 

Vot 46, Part I, 1-40, Bd-lin, Mlatcb II, 1914. 

After a shdrt summary of Laurer’s studies on the connection between 
; growth of bone and horn development in Kehlheim (i), Simmental, and Low- 
' land cows, the writers disemss the Results of similar work on 59 Dutch, 59 
, Ayrshire and 18 Simmental cows. Th^e investigations were carried out 
^ ^ in Japan on pedigree animals, partly imported and partly bred at Hok- 

, As in Laurer^s inv^tigatipns, the circumference of the cannon b^ne, 

< \ ’ {i} A local btachycephalpus drauglit breed, cMefl:^ bred in the tJpper Pa- 
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aad the length and circumference of the horns were taken as test measure- 
ments. Besides these, ten other ineasurements were taken with the object 
of throwing light on other points. After being measured, the animals were 
divided into groups and studied as to the connection between horn devel- 
opment and size of bones, betw^een horn development and age, and between 
size of bones and age. The measurements of the Hokkaido-bred cows 
were compared with those of the imported ones. Besides the above, the 
relation between bone and horn development on the one hand and milk 
yield on the other was also studied in Ayrshire cows and at the same time 
the milk yields and live weights were compared with the horn and bone 
measurements. 

The investigations led to the following conclusions : 

I. In the breeds examined, increase in the size of the bones is cor- 
related with decrease in the thickness and length of the horns, as I/aurei 
had already found. This correlation seems to be more marked in Ayr- 
shires than in Simmentals or Dutch cows. 

2 . The imported and Hokkaido-bred Ayrshire and Dutch cows did not 
show any appreciable difference in the circumference of the cannon-bone. 
The absolute circumference of the horns seems to diminish from 
generation to generation in Ayrshires and Dutch cows bred in Japan. The 
absolute horn length of the Ayrshire cows born in Japan is greater than 
in the original Ayrshires, while in the Dutch cows the opposite takes place. 
The different growth of the horns in the original breeds and in the animals 
raised in Japan is to be attributed only to the difference of environment. 

3. The small-boned Ayrshire cows are in general, notwithstanding their 
relatively smaller live-weight, better milkers than the large-boned ones 
weighing about no lbs. more. Also the fine-horned Ayrshires under experi- 
ment proved better milkers than the thick-horned ones, while length of horn 
was not correlated with any difference in this respect. 

It appears that well developed bone and slightly developed horns in 
young animals point to a continuation of growrth of body, while moderately 
developed bones together with highly developed horns are signs that 
body growth will stop early, 

651 - Malslng and J^ltening Beef Calves in Alabama. — Gray, d, t. and wako, 

W. F. — BulUHn of V. S. Department of AgficuUurey No, 73 j pp. Waslaingtoa, 

March 30, 1914. 

Experiments were carried out to determine the cost of raising calves 
to the age of 9 % months or the profits to be obtained, if any, by carrying 
them on and fattening them out at 12 months. Sixty-four calves from an 
Aberdeen Angus herd were selected for the purpose. The calves were 
bom in the' spring, ran with their mothers on the pastures till late autumn^ 
were then weaned and prepared for fattening from December 21 to Jan- 
tiary 17, tecaving broom-sedge hay (consisting chiefly of Andfopogon 
parius)^ maize silage and cottonseed meal. On January 17, 49 of the calves 
were put on to fattening rations and kept on this diet until April ist. 

^ The average weight at 9 % months was 460 lbs. and the average cost . of' 
raising the calves to that age was $ 14.36. During the fattening .peripd 



the average daily increase was 1.37 lbs. on a ration of 4.4 lbs. of cottonseed 
meal, 23.9 lbs. of maize silage and 2.76 lbs. of broom-sedge hay, so that 
100 lbs. of live weight increase required 323 lbs. of cottonseed meal, 
1741 lbs. of maize silage and 201 lbs. of hay, costing $ 7.3. The fat 
calves were sold at $ 5.87% per 100 lbs., while the cost of raising and 
fattening them only amounted to $ 3.61 per 100 lbs. A profit of $ 436.19 . 
was obtained on the whole herd, or an average of $ 6.81 per calf. 

652 - Cattle-Breeding and Dealing in Senegal. — auam, j.in VAgriadiwe pmivie 

des Pays Chauiis,Vea.T 14, Nos. 131, 132 and 133, pp. 65-80, 149-157 and 193-210. 

Paris, February, March and April 1914- 

The physical conditions of the colony of Senegal make it favourable 
for cattle-rearing. The nearness to European ports points to beef pro- 
duction as the most suitable branch of the industry and from this stand- 
point Senegalese cattle may be divided into three groups. 

I. The pure-bred vSenegal zebu, humped ox, or Gobra, a Peuhlish vari- 
ety of the zebu type. This is a heavy-framed breed, with a moderate 
beef-producing capacity, an average live weight of 750 to 900 lbs. yielding 
40 to 42 per cent, dead weight of medium quality meat, not very spotted. 
The b^ef-producing capacity of the Moorish or Gabarouge variety is still 
smaller, 

The N* Daiqa or humpless ox, which is of smaller size, but has a 
frame and better developed hind-quarters. The beef is of bet- 
ter quality than that of the zebu, and the average weight is 350 to 45a lbs. 
There are two varieties, the Gaboon and the Mokdo, the latter being 
the smaller of the two. 

3, The mixed type (jakore, warld, n'dama-match), resulting from a cross 
between the two preceding breeds. This type is by no means uniform, as 
in native cattle-raising the crossing is promiscuous, but on the whole it 
is a good animal for the butcher, a full-grown bullock weighing on an aver- 
age 650 lbs. 

< The distribution of Senegalese cattle is governed by natural conditions 
and by the zone where trypanosomiasis is endemic. Generally speaking, the 
; W dama breed is by far the hardiest and the most disease-resisting, and pre- 
■ ’ dominates in districts where water is scarce or where trypanosomiasis is 
V prevalent, i. e. in the districts round Bakel and Matain, while about 
? , Sald^ and Podor one ineefs wdth zebus as well, aud crossbreds 
mast of all. The zebu predominates in the neighbourhood of Dagana, 
y where, on accotmtof adverse local conditions, it remains without much size 
; or muscle, and also in Djoloff and Baol, where the best beef-producing zebu 
#e found. There are crossbreds there also, while in the M!jayes, where 
J^Gtobras cannot live, only crossbreds and N'damas are to be seen, 

. Pure br^ N^ainas# are , predominant in the Serfere Provinces, along 
crossbreds, and produce good butchers' beasts, and the same applies 

Sine Salum. At Niairi-Gle^ la Gambia, and in Casamanca, they 
; 1 'Ji^xfetitute the whole of the cattle. In Tower Casamanca, stock breeding is 
on account of' the. damp climate.'. 



9i6 


CAmE 


Senegal does not afford an}- well-defined stock breeding districts. 
Stock-breeding is distinct from crop growing, and there is a violent hosti- 
lity between the two occupations. The negro races of Senegal must be 
classified into tw^o divisions : first the Peuhls, who are nomadic and pastoral, 
and secondly the Toucouleurs ”, Sereres, Mandingues, Ouoloffs, etc., who 
have a fixed abode and till the land. Usually, Senegalese herds are 
subjected to a system of migration. 

The centre of Senegal consists of a huge plain, called the lerlo, in- 
tersected ill various directions by sort of gulleys. Here are to be found 
pools and also wells or “ seianes ”, dug by hand at those points in the 
valleys where water is held up in the w^et season. It is on this plain 
that the cattle are pastured during the wet season. As water becomes 
scarcer, the Peuhls return to the dry-season feeding-grounds ; those from 
the North, North-East and East reach the banks of the Senegal, those 
from the West go to Djoloff, and those from Baol, to the Serere Provinces. 
The young stock do not take part in the migration, but remain in the 
encampment together with a few milch-cow’^s. 

In some regions, as for instance in parts of the Ettga district and 
on the coast in the neighbourhood of Saloum, the herds are stationary. 
As a rale, the cattle of the Toucouleurs, Ouoloffs, Sereres and the various 
tribes of Casamanca migrate short distances. The total number of cattle 
in Senegal may be reckoned at 800 000 head, and there are about 150 000 
butcher’s beasts. 

The methods of cattle-breeding in vogue among the Peuhls, as well as 
those practised by other natives, are crude to the last degree. They make 
no provision of forage to feed their stock during the dry season, so when 
the latter arrives they are in a very bad way, and often lose their 
beasts, which die of starvation. The only care the native stockbreeders 
do take is to water their cattle, and even then they do not get as far 
as selecting suitable pools, so that only too often the stock drink foul, 
muddy water, swarming with the larvae of parasites. The repeated priva- 
tions to which they are exposed have at length rendered the Senegalese 
cattle adapted, so to speak, to enduring thirst. They can go two months 
with only one drink every two days, or even every three days, according 
as they may chance 'to come across a watering-place, and it is no small 
wonder that with no more care than this the Senegalese cattle give so good 
a return as they do. 

The calves are deprived from birth of part of their mothers’ milk, weaned 
as soon as ^ they can graze, and fed on a bare maintenance diet all their’ 
growing , period, appreciably retarding their development. It is true 
that they share the supplementary ration sometimes given to their 
mothers, but that does not make up for the lack of sufficient milk. 
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653 - Karakul Slieep In the Argeitiue. — Direcdon General de Ganaderia, Buenos 

AireSj in Boletin del Ministerio de AgricuUura, Vol. XVII, No. i, pp. 102-130. Buenos 

Aires, 1914. 

The small herd of Karakul sheep established in the mountainous dis- 
trict of Azul was presented to the Argentine Government by the Emperor 
of Austria in 1911. 

They are being* bred for the purpose of obtaining a number of acclima- 
tised pedigree rams to be used for crossing with the local or Criolla ewes. 
By October 1912, 25 dark-fleeced native ewes from Entre Rios had given 
birth to 13 crossbred lambs, of which 9 were males ; all the lambs inher- 
ited the characters of their male parent with regard to colour and curliness 
of the wool The experiment was then extended to include 250 ewes brought 
from different parts of the Argentine, and consisting almost entirely of 
Criollas with the exception of a few Merinos and Lincolns. The work is 
being carried out on the San Nicanor estancia belonging to Dr. M. M. Torino, 
and has resulted in the production of 76 first generation lambs all exhibit- 
ing the Karakul fleece ; the crossbred ewes will now be repeatedly crossed 
with the pure Karakul rams until a herd of pure Karakul sheep is obtained. 

Wet, damp soil has proved very disastrous to the pure Karakul sheep, 

” which contracted serious parasitic diseases (strongyles, sclerostomi, trico- 
cephali), Of the total number imported in 1911, consisting of 4 rams and 
16 ewes, only 5 ewes were alive in 1913. In the course of these two years 
23 pure bred lambs were born, of which 8 died ; both the first and second 
generation remained true to type without showing any signs of dege- 
neration. 

654 “ Fattening Figs on Cassava. — Gouin, a. and Andouard, P. in Bulletin des 

sinncesdela, SociiU Nationale d* Agriculture de France, Vol.LXXIV, No, 4, pp. 481-483. 

Paris, April 1914. 

The writers, continuing Professor Erateur's experiments in feeding 
pigs on cassava, made some trials, and found that the method recommended 
by Professor Frateur might be profitable in Belgium, where cassava is ob- 
tainable for 12 or 13 francs per 100 kg. (4$ xod to 5$ per cwt.), but 
that it could not be followed in France, where cassava costs 18 fr, the 
100 kg. (7s 3^^ per cwt.). 

With a view to finding a more economic use for cassava, the writers 
made some experiments of their own, with the following results. 

1. In the case of pigs fed with milk as well, it only took 3 ibs. of cassava 
to produce a gain in live weight of i lb., instead of the 4.18 lbs. of 
cassava required at Louvain. 

2. By substituting for the milk ration i.i lb. of rice gluten and 2 % 02. 
bone meal, which costs id and is equivalent to i gallon of separated milk, 
there is required, to produce a gain of i lb. live weight, only 2.9 lbs, of 
cassava. 

In practice, the profit exceeded 40 per cent. 

Professor Frateur fed the cassava to the pigs in slices, cooked and then 
crushed. : The writers fed it raw. It had been previously chopped fine in 
the colony, itself. 
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65s - The Influence of the Male Parent on the Character of the Egg-shells in 

Fowls. — Walther, a. R. in LandwirtschaftUche Jahthuchet, Vol. 46, No , i, pp. 89- 
104. Berlin, Maxell ii, 1914. 

In an investigation on the heteclity of certain characteristics in fowls, 
it was sought to determine to what extent the breed of the cock influences 
the weight, shape, gloss and colour of the hens’ eggs. 

More than 130 eggs were laid by 13 hens, mated, some with cocks of 
their own breed, and some with cocks of 4 different breeds. 

The breeds employed were the following : 


X. Dwaff fowls, 

1. Japanese: i cock, 2 hens. 

2. Miliefleur: i hen. 

3. Silver-Sebright- Bantam: i hen. 


II. Medium’Sized fowls. 

1. Hiiringian “ Pausbackchen ” : i cock, 3 hens. 

2. Westphalian "Kruper”: i cock, 3 hens. 

3. *^Nackth§lse”: i cock, 3 hens. 

All the dw^arf hens w^ere reckoned as belonging to the same race, in 
view of the difference in weight betw^een them and those of medium size* 
All the hens were first mated with cocks of their own breed; then 
the cock was removed and an interval of 8 or 10 days was allowed to 
elapse before he was replaced by a cock of another breed. 

All eggs laid during the first mating period and subsequent isolation 
are reckoned as pure, while crossed eggs are those laid after the loth 
day of the presence of the cock of another breed. Between the removal 
of the first cock and the time when the second cock’s influence began 
to be felt, a space of time elapsed which the experiment shewed to be 
long enough to make sure that the influence of the first cock had entirely 
disappeared. The eggs were weighed and measured, and their colour and 
gloss noted as soon as possible after they were laid, and particulars were 
only kept of those eggs which proved fertile on incubation. 

The results may be summarised as follows : The fact of the cock 
belonging to a different breed had no influence upon either the weight, 
shape,, colour ox gloss of the eggs. The writer therefore casts some doubt 
on the recent assertions of Holdefliess and TscLsrmak, in which those 
writers allege that they have observed in eggs phenomena indicating 
telegony, 

656 - .Seaweed for Packing Birds. — Deeobra, M., in La Nature, No. 2134, pp. 339-340 . 

Paris, April 18 1914. 

In speaking of the utilization of e species of mutton-bird ”, 
the writer describes a new method of packing ; this consists in placing 
the body in a natural bag formed by the lamina of a certain seaweed 
occurring in islands off New Zeland. Birds can be kept in good condition, 
for several years in this way. 
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657 "* OstlieMarmiEg IE lew CaledOEia Ejiayse, a. in Revue de la Ckambre 
ifAgfioultwe de la Nouvelle-CaUdonie, No. 39. pp. 26-30 Nottm6aj March 1914. 

A colonist in New Caledonia has started ostrich farming with nine 
imported birds. The price of the birds was £ 32 a piece, and the total cost 
of importation was £ 1000. Ostriches could be had in Austrialia at a price 
of £ 40 to £ 48 the pair. 

658 - Pottltry-Farming in Canada. — Fortier, V. in La VU AgmoU et Rwale, 
Year 3, No. 16, pp. 434-435. Paris, March 21, 1914. 

The writer describes the excellent results achieved for some years now 
in Canada with the system of unwarmed fowlhouses. Both from the point 
of view of preventing disease and from that of maintaining the birds in 
good condition, experience shews that it is better not to heat fowlhouses 
in winter. Among other good effects this system increases vitality and 
laying-power. It is sufficient that fowlhouses should be built well protected 
from damp, and that, at the beginning of the cold season, the fronts 
should have sacking or coarse cotton drawn over them, so as to keep 
out draughts. The fowlhouse should be built facing south, which greatly 
raises the temperature inside (when the thermometer outside shews 23^ 
below zero Centigrade, the temperature inside will be 3^ or 4° C. on 
a sunny day or o^ to 2° C. on a dull day). The house should be fitted 
with flat perches, to admit of the fowls covering their feet completely 
with their feathers. For laying purposes trap-door nests should be used, and 
should be visited often enough to prevent the eggs having time to freeze. 
This system has contributed largely to the recent great progress of Canadian 
poultry farming, the receipts from which have increased, under the encour- 
agement of the Government, from £3 385 000 in 1901 to £7842 000 in 1911. 
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659 “ Aitomatie Lifter for Balance Ploughs. — ee Conde, Fernand in BuUdin 
de h SocUU d' Encouragement pour V Industrie Nationale, Year 113, Vol 121, No. i. 
Paris, January 1914, 

In working with heavy balance ploughs, lifting the shares out of 
the ground at the end of the furrow is often very laborious. In Bajac's 
plough the work is done automatically. In fig. i the balance plough is 
shown travelling in the direction of the arrow. To the landside of the 
frame a sector shaped piece S is attached by means of a horizontal axis x 
round which it can revolve. While the plough is proceeding, the sector S 
is kept in the position shown in fig. i by a catch. On nearing the end of 
the furrow the ploughman, without leaving his seat, releases the catch by 
pressing his foot on a pedal, and at the same time he steers the plough so 
as to bring the wheel A on to the uuploughed land. The sector then falls 
into the position S, fig. 2, touching the unploughed land with the point 
a ; the radius of the curve ab of the sector increasing from a to b causes 
the, point, is; to rise as the machine advances and this, combined. with the 
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rising of the wheel A on the land lifts all the shares out of the ground within 
a length I equal to the development of the curve ab, fig. 2. 

In order to prevent the sector slipping or dragging it is provided with 
strong projecting cleats. 

When the plough is tilted for the return journey the sector is lifted 
by hand into its original position in which it is caught and fixed by the catch. 

660 - Team-hauled and Self-propelling Motor Binders. — RmoErMANN, Max, in 
Journal d' Agriculture Pratique VoL I, No. 2, pp. 55 - 57 - Paris, Jaimary 8, 1914, 

In order to determine independently the power required by motors 
for working reaping and binding machines, a) when self propelled and b) 
when hauled by a team, the writer gives the following data drawn from a 
number of experiments carried out with various binders working in level 
fields. 

A. Thev total amount of work done by a binder in travelling, reaping, 
binding and overcoming the friction of its mechanism ranges on average 



Fig. I. — Diagi'am of a cycle of work done by a reaper and binder. 

between ^656 and 755 foot-pounds per pound of sheaves of wheat, and be- 
tween 525 and 623 foot-pounds per pound of sheaves of oats. 

B. The work of binding a sheaf of wheat weighing ii lbs. requires an 
average expenditure of from 330 to 240 foot-pounds, which includes driving 
the mechanism, packing the cereal, knotting and cutting the twine and 
discharging the bound sheaf. 

C. In machines having a five-foot cutter-bar, working in practice a swath 
of 4ft. to 4ft. 4in. on the level, and with a crop of about 44 cwt. of sheaves 
to the acre, the average power varies according to the various phases of 
the work and may be represented by the diagram, fig. i, in which the dis- 
tance travelled by the machine is shown by m and ^ and the power em- 
ployed by oi and ay. 


7 
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^ i) Fox a certain space oa the machine works as a simple reaper with 
elevator ; the average traction oy is then 343 lbs. 

2) At the end of this period there are ii lbs. of cereals on the binder 
deck. The binder gets thrown automatically into gear and works while 
the machine travels from a to b and requires a power ay\ about 495 lbs. 

3) The mean fox the whole cycle, i. e. for the whole distance ob, is 
380 lbs.,. 

But the power required during the two periods is not constant through- 
out each period. Its variations are shown in iig. 2. 



Fig, 2 . — Diagram of the variations of power required a reaper 
and binder during a cyde of work. 


During the first period oa (when the binder is not working) the follow^- 
ing work is done : 

or haulage of the machine. 

fv power consumed by the various parts of the machine itself minus 
the binder running enijity . Everything above the line vv' represents the 
work done in passing the cereal through the variotts parts of the macHiie ; 
thus vu is the work of bending down the grain to the cutter-bar, cutting it 
and carrying it by the platform and elevator canrmsses. 

tdcu^ is the work of the packers up to the moment ac when there is 
enough grain on the deck to throw the binder into gear. 

In the second period ah there are besides these demands, all those above 
cc^ required by the binder proper, to which must be added or the power 
which presses the cereal, continually supplied by the elevator canvas, against 
the back of the needle and the sheaf which is being tied. 
cg'v'' the working of the binder proper running empty. 
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n the average work of the needle and twine going through the com- 
pressed sheaf. 

m the knotting. 

s cutting the twine after the knot has been tied, the descent of the 
needle and the discharge of the sheaf by the carriers. 

The team or the motor have thus to supply during a short time a max- 
imum amount of work shown in m in fig 2. In reality the dynamometer 
diagrams reveal that in some moments the power required is still greater. 

D. Assuming however the average traction required to be represented 
by y'* in figs, i and 2, it has been found that a binder weighing, with its 
driver, about 1700 lbs., cutting a swath of 4ft. 2in. and dealing with a crop 
of 44 cwt. per acre, requires an average traction power of : 


For the haulage of the machine 169.4 lbs. 

For working the machine running empty 90.2 » 

For reaping and binding 121.0 » 


average total 380.6 lbs. 


which, at a speed of 4 ft. per second, corresponds to about 1502 foot-pounds 
per second or about 2 

Taking the above data as a basis and making due allowance for shocks, 
sudden strains and maximum efforts, the writer calculates that if the binder 
is drawn by a team, the motor required to work the reaping and binding 
mechanism must be capable of developing not less than 4 HP, while if it 
has also to propel the machine, the motor must be a 14 or 15 HP one, in 
order to be able to cope with the gradients and inequalities of the ground 
often met with in fields. 

661 - Rubber-testing Machinery at the Imperial Institute. — of the imperial 
InsHtutef Vol. XII, No, i, pp. 76-79, 4 plates. I#ondon, January-M!arch 1914. 

It has been felt for some time that the present methods of judging the 
duality of rubber in the sale room are exceedingly crude and unsatisfactory 
and that accurate data for comparison can only be obtained by careful 
scientific investigations. 

The best' and most trustworthy method of judging rubber is 
to vulcanise a portion and to submit the vulcanised product to 
mechanical tests. Some work has been done in this direction, but much 
further investigation is required before the question of the best method 
for the preparation of rubber can be solved. Recognizing this fact, 
the Rubber Research Committee of Ceylon, in cooperation with the 
Department of Agriculture in the Colony, has arranged with the Impe- 
rial Institute to conduct a complete investigation of the effect of different 
methods of preparation on the quality of the rubber. 

, For this purpose there has been installed at the Imperial Institute a 
complete experimental vulcanising and testing plant, consisting of a wash- 
ing machine, a mixing machine, a three-bowl calender, a vulcanising press, a 
vulcanising pan, a vacuum drier and a gas-fired boiler, and embodying all 
the most recent improvements which have been suggested by experience. 
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For the deteiniination of tlie inecliaiiical ]_M'operties of viilcaiiivSed rubber 
one of vSchopper's testing madiiiies, which are considered to ht among the 
most efficient, has l^een obtained. It can be used to deter mi ne the break- 
ing strain, the elongation with fixed load, the load required for fixed elon- 
gation, etc. The iiiacliiiie is also fitted with an aiitoiiiatic apparatus for 
drawing diagiT*.nis . Other testing machines will be added during the progress 
of the investigations. 

It is anticipated that by these means much light willbe tlirowui on the 
efiect of difiereiit methods of preparation o-n the quality of the rubber, 
and rdll enable a method to be selected on the plantations which will pro- 
duce rublier of the highest possible quality. 

662 The M*3br Ploiigli Trials at Lltowlts and at Komotau HagensdorL — 

WiRTH, IfeimiCH in MiUeiUmgen des Verhandes ImdwirCscJmftl, MascMnen'-Prilfun<is- 

AnsUiUen^ Year 9 Eart 2, pp. 67-79* Berlin, 1914. 

In Austria, where the scarcity of agricultural labour is as keenly felt 
as in Germany, the question of efficient motor ploughs raises a good deal of 
interest. Tw^o trials of these machines were held in the autumn of 1913, 
at Litowitz and at Komotau-Hagensdorf in Bohemia, and their results are 
given at some length in the above paper, from which the following data 
are taken : 

I. Trial of motor ploughs at Litowitz on medium heavy soil. — The 
following firms took paid in the trial carried out on September 9 and 
10, 1913. 

1. John Deere, with the '' Twin City 'b 45 HP, 4-cyliiider direct 
tractor, 500 to 650 revolutions, and eight-furrow gang plough. Width of 
land 'worked 9 ft. 4 in. Price £1250, including eight-furrow plough. 

2. I. H. C., with “ Mogul ”, 60 HP, 2-cylinder direct tractor, 350 re- 
volutions, with I HP auxiliary motor. Eight-furrow Moline gang plough. 
Width of wDrk g ft. 4 in. Price £1167, including plough. 

3. Hoehhrr-Schrantz-Clayton Shuttle-worth, with “Hart Parr”, 
60 HP, 2-cylitider direct tractor, 300 revolutions, benzol, oil-cooling, 
Deere eight-fiirrow’ gang plough. Width of ivork 9 ft. 4 in. Price £1458. 

4. Anton Dobry, with a 25 to 28 HP, 4-cyliTideT direct tractor on 
SaundersoiiT system, 550 revolutions ; three-furrow Sack x^loiigh. Width 
of work 3 ft. 4 in. Price, £833. 

5. Erste Boehmisch-Maehrische Maschinenrabrie:, with the self- 
contained 32 HP, 4-cylinder motor plough “ Praga ”, 1200 revolutions, 
five-fiirrow’' Joh. Cervhika ploughs. Width of work 4 ft. 8 in. Price £788 
with two sets of ploughs. 

6. Munchener Motoreneabrik (Munich-Sendiing), with a 30-35 PIP 
3“C3diiider direct tractor, 480-500 revolutions, five-furrow^ Eberliardt plough. 
Width of work 4 ft 10 in. Price £646. 

7., Stock-Motor pflug-Gesellsch ART, with self-contained 42-50 HP, 
4-cyliiider motor plough, 720 revolutions, six-furrow Stock plough. Width 
of work 6 ft. 8 in. Price £1104. 

8. C.aSE Threshing Machine Co., with a 40 HP, 2-cylinckr direct 
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tractor, 450 revolutions, Deere six-furrow plough (Inlands type). Width 
of work 7 ft. 6 in. Price £925, including d-furrow plough. 

All the above machines are provided with driferential gear to enable 
the wheels to revolve independently of each other in turning, and i,¥ith 
reversible motion. To prevent skidding most of the engines are fitted 
with fixed or removeable projecting cleats, besides fixed or removeable fiy 
wheels to enable them to drive other machines. They are all easy to steer. 

The object of the competition was to ascertain the amount and qua- 
lity of the work done, and to this end a large field was divided into eight 
adjoining plots of the same shape and size, one for each machine. The first 
day the ploughing was done on the level, in the morning to a depth of a 
6 inches, in the afternoon to about 10 inches. The next day (September 
10) the ploughing was done on an inclined field. September 9 was a fine 
sunny day but in the night 0.16 in. of rain fell. 

On the first day a wheat and barley stubble was ploughed ; the soil was 
a medium loam, dry on the surface. Each of the ploughs was given 5.2 
acres to plough. The data obtained are given in Table I, and from these 
the work done per hour and the consumption per acre of fuel and of water 
for cooling were calculated. In consulting these figures, however, it must 
be borne in mind that the conditions were not all invariably the same 
throughout the tests. Thus in the morning the tractors on reaching the 
end of the furrow lifted the shares out of the ground and returned running 
empty, while in the afternoon they ploughed all round. Further, in the 
afternoon several of the outfits reduced the number of ploughs in the gang. 
The depth of furrow was not the same in all cases. There may also be 
some errors in the observations, which tell all the more as the duration 
of the trials was short. As for the quality of the work, the turning over 
of the soil was good throughout, with the exception of the '' Praga ” plough, 
which in shallow ploughing was not satisfactory. Uniformit}’^ of depth 
was attained better the direct traction ploughs than by the self- 
contained ones. The loosening and crumbling of the soil was suf&cient in 
all cases, with the exception of the “ Praga ” in shallow ploughing. Obser- 
vations were also taken of the appearance of the ploughed land one week 
after the tests and after a rainfall of 2.2 in. 

On the second da^L September 10, the field to be ploughed was a wheat 
stubble, medium loam and sloping towards the south, the gradient being 
about 9 in 100. To each outfit 2.47 acres of land were assigned. The' 
work done ivas similar to the deep ploughing of the preceding day. The 
ploughing in of the stubble was not quite satisfactory, nor ivas the 
loosening of the soil, especially in the case of the heavy tractors, which 
compressed the soil, '' Praga 'b Stock ” and Miinchen-SeiidEng 
crumbled the soil very well. The traction ploughs required tw^o men each, 
the self-contained ploughs only one. 

II. Trmls at Komotau-Hagensdorf {on very heavy soil). — On September 
14 and 15, motor plough trials took place on Herr E. Harsch's estate at 
Hagensdorf near Komotau. The machines entered were the following ; 
International Harvester Co's Mogul {60 HP) ; Hofherr-Schrantz-Clay- 
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ton Shuttleworth's '' Hart Parr (60 HP) ; Case Threshing Machine Co's 40 
HP tractor plough ; John Deere's Twin City " ; and Stock's nxotor 
plough. 

On both days barley stubble was ploughed ; the heavy humous clay 
was in good condition with regard to moisture. On September 14 the soil 
was not quite the same for aU the machines, the I. H. C. plough getting the 
heaviest, the Stock the lightest and the others occupying the same interme- 
diate positions as in Table II. On September 14, each machine was given 
a plot 3,7 acres in extent, on the 15th 2.47 acres. The resistance of the 
soil on the second day was very nearly the same for all plots. 

The competing machines were to have ploughed to a depth of 6 inches 
on the first day and 10 inches on the second. On both days the ploughing 
in of the stubble and turning over of the soil, as well as the loosening of 
the son, was satisfactory. The data concerning the performance of the 
machines are given in Table II (p. 923). 

663 - A Seh-Steeiing Parm Motor. — Washburn, H. J. in TM Scientific Amefican^ 

Year 70, Voi. CX, No. 15, p. 313. New York, April 11, 1914. 

A great need of the country is an efiicient helper for the owner of the 
one-man farm, a machine that will work effectively and make him less 
dependent upon hired help, while saving him a considerable outlay in 
wages. Such a system has been devised on a practical basis. It requires 
compliance with certain conditions which cannot be fulfilled on all farms, 
but which are an easy matter in some existing ones and in many new 
localities. 

The farm must contain one or more circular areas of any size up to 
about 10 acres each, reasonably level. 

Thus a lo-acre farm would have a 7-acre circle in its centre, the remaining 
corners, 3 acres in extent, being occupied by fruit trees, buildings, etc. In the 
centre of the circle the post shown in the figure (facing p. 928) would be 
permanently erected. At the top of this post, which is strongly guyed, is 
seen an iron drum. This drum is set and locked by the handle on the side of 
the standard. Attached to the drum is a slender galvanized steel wire; it 
passes through a guide pulley and then to the steering lever of the motor- 
driven implement at some distance away. At each revolution of the imple- 
ment round the field the wire wraps once roundthe drum, hence the circum- 
ference of the drum determines the width of work done. Between the frame 
and the steering lever of the implement a strong spring is attached, tending 
to steer the implement away from the centre post. The steering wheel has 
a deep flange in order to resist side pressure. About two pounds pressure at 
the end of the steering lever is sufficient to guide the implement^; 
Since the tension of the spring and of the wire opposing it is about 50 lbs., 
the steering lever is obliged to follow an exact spiral path. 

Repeated runs with the implement, starting at a radius of about 
. 200 feet and finishing about 20ft. from the post, showed no visible variation 
from its course. The steering action was very dependable, requiring no 
attention whatever. 
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The framework of the iniplement is intended to be such as will facilitate 
the attachment of all the devices used in tow-crop farming, such as ploughs, 
ridgers, cultivators, spra3^ers, etc. 

All improved style of implement has been designed, having motive power 
applied to both rear and foreward wheels, both of them being pivoted so 
as to work between closely set rows of plants. The height under the beam 
is about 3 feet, permitting the ciiltivition of tobacco, cotton^ etc., of that 
height. A safety device is provided to stop ignition in case of breakage of the 
steering spring or wire. With a dependable motor tW'O vSix-hour runs per 
day without an attendant are possible. 

664 ~ Foundations on Explosion Files in Compressible Soils. — Beaumont, p. in 
'Reme IndusUiclle, Year 45, No. 12, pp. 155-15S- Paris, March 21, 1914. 

Compact and resistant soils allow the foundations of buildings to be 
laid directly upon them, but such soils are rarely found at the surface: they 
are generally situated at varying depths and frequently so low down as. 
to be practically beyond reach. In these ca?es recourse is had to : 1} 
a continuous simple or reinforced concrete foundation ; 2) timber or concrete 
piles rammed by a pile driver ; 3) concrete piles built on the spot. 

The first system can be adopted only where the load to be borne is 
moderate and uniformly distributed and where there is no danger that 
the ground will be disturbed or undermined ; it is, besides, expensive. 
Timber piles, among other drawbacks have that of being conical in shape 
and provided with a pointed iron shoe, both of which conditions cause 
them to tend to sink deeper into the ground under the weight of the building ; 
if, on the other hand, they reach a sufficiently resistant layer they are 
liable to break under the blows of the ram and thus to become useless. 
The same defects are met with in the concrete piles driven in by ramming, 
and these are still more apt to break than the timber ones. Furthermore 
they require at least three months to set before being used and they axe ex- 
pensive. 

Wherever possible it is therefore an advantage to use concrete piles 
built where they are to stand, and to replace their pointed extremity by a 
base much larger than the rest of the pile. With the explosion pile a base 
having a large bearing surface is obtained together with an artificial 
compression of the surrounding soil which greatly increases its resistance. 
These piles are made as follows : a special steel tube encasing a timber pile 
is driven into the ground to the required depth by means of a pile driver* 
The timber pile is then withdrawn and the explosive cartridge is let down 
to the bottom of the hole in a special patented apparatus which has the object 
of protecting it and of directing the force of the explosion in a horizontal 
direction. The steel tube is then filled with fresh ce ment concrete (fig. i) 
and lifted about 3 ft. '3 in. from the bottom (fig. 2) , after which the charge is 
fired. The concrete sinks instantly and fills the chamber formed by the 
explosion (fig. 3]. All that then remains to be done is to pour concrete into 
the tube, raising the latter gradually, and at last to removeit altogether, 
and the result is an explosion pile with a large and resistant base 
surrounded by, and resting on, strongly compressed ground (fig. 4) . ‘ ' 
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There is no difficulty in regulating at will the size of the foot of the 
pile and the compression of the ground around it. The cubic contents of the 
chamber caused by the explosion are easy to calculate, being equal to the 



diffietence of volume of the Concrete in the steel tube before and after the 
e^losion. Thus after a few trials the most suitable charge can be detei> 
lofee^ It ^ould be noted that with thesei piles the foundation is not repre- 
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sented only by the cross section of the pile, but by the section of the whole 
heterogeneous cylinder of earth and concrete shown by the dotted lines in 
fig. 4. If the soil is very bad and the load considerable, several of these 
piles can be grouped together, in which case the soil around their bases 
gets so compressed as to approach the hardness of concrete. Fig. 5 
(facing p. 928) taken from a photograph of one of these explosion piles. 


RURAL ECONOMICS. 

665 - The Economic Limit 0! Sugar-Beet Crrowmg, — Bernard, p. in Le Pwgfes agH- 
coUy Year 28, No. 1392, pp. 229-230 and No. 1393, pp. 249-250. Amiens, Match 22 
and 29, 19x4. 

One of the most important factors influencing the profitableness of 
sugar-beet growing is the cost of transport, which depends principally 
upon the distance the beet has to travel on its way to the factory. 

The writer determines the outside limit of this distance at the prices 
now ruling in France. He endeavours first to ascertain the cost of the mile 
ton '' of beets. In a farm of 494 acres consisting of : 

wheat 118.5 acres 

Other cereals 59.0 >5 

Beets 118.5 

Gover 59.0 » 

Meadows 99 jj 

Enceme 40 » 


on a 6-year rotation, the carting is as follows : 


Horse-days 

Weight 

carted 

Farmyard maniire for beets 

432 

I 417 

tons 

Eime and artificials ........... 

25 

83 

5‘ 

Exqtiid manure to the meadows 

64 

165 

n 

Cereal harvest . 

114 

566 

)t 

Haymaking, clover 

33 

165 

» 

» meado%v 

20 

98 

)i 

» lucerne 

150 

492 

)» 

Carting sugar beets, mangolds and their leaves 

792 

5197 


Carting cereals to railway 

30 

110 

» 

Total . . 

t 660 

8293 

tons 


If the average distance of this carting be taken at 2 kilometers (1.24 
miles) this farm has to provide for 10 283 mile-tons in 1660 horse-days. 
The farm requires 4690 horse-days for aU the agricultural work of the 
farm, and as the total cost of the upkeep of the necessary teams amounts 

to £1011, the cost of carting 10 283 mile-tons is — £357 i6s, and 

<:|.D90 

for one mile-ton 8.35 d. If instead of 2 kilometers, 1.5 kilo- 

meter J0.9 mile) betaken as the average distance of the carting, other 
conditions being equal, the cost of transport pet mile-ton amounts to 
The writer therefore considers that he is not far wrong when he assumes 
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the average cost of transport for a beet farm at 0.60 fr. per kilom.-tonne 
(9.81^:^ per mile-ton). 

The average cost of production of sugar-beets per acre is calculated as 
follows : 

£ s A 


Rent I 

Interest on capital invested, at 4% — 

Earmyard manure, 40 tons, of which 2. 5 are debited to the 

beets 

Artificials 2 

Preparing the soil before sowing i 

Value of seed and sowing — 

Hoeing and singling i 

lifting and loading — 

Sundries — 


Total . . . £ii 


5 sy, 

9 o 
II 2 

14 7 

o 10 ^ 
14 5 % 

2 6 

19 3 ?^ 

2^ 
5 7 % 


To this cost of production the cost of carriage has to be added. If the 
beet crop be estimated at 11.94 tons per acre (30 tonnes per ha.), it means 
that a weight of 15.13 tons has to be carted to the factory on account of 
the earth adhering to the beets. At a cost of 9.8i<^ per mile-ton, the cost 
of transport amounts to 9.8I^^ x 15.13 = 12s 4^ per mile. Thus the following 
table has been drawn up, showing the profit or loss per acre of beets grown, 
according to the distance between the fields and the factory, when the sale 
price of the beets is 22s per ton. 


Distance from fields 
to factory 

Cost 

of carriage 

! j 

Total outlay 
per acre 

Profit (+) or loss (— ) 
with, an iuccone 
of 225 %y4,d'K 11.94 
«* £r3 65 p. acre 


mies 

£ 

s 

d 

£ 

s 

d 

£ 

s 

d 

I . 



— 

12 

4 

ix 

17 

II y2 

■f I 

8 

/2 

2 . 


I 

4 

8 

12 

10 

3 ¥2 

H- 

15 

8% 

3 . 


X 

17 

0 

13 

2 

7 % 

+ 

3 

4 % 

4 - 


2 

9 

4 

13 

14 

II Vz 

— 

8 

11% 

5 ‘ 


3 

X 

8 

14 

7 

3 % 

— I 

I 

sVa 

6 . 


3 

14 

0 

14 

, 9 

7 H 

X 

13 

7 % 


The point at which beet growing no longer pays lies at a distance between 
three and four miles from the factory. One means of extending this limit 
would be the granting of indemnities for carriage, proportional to the dis- 
tance covered, as is already being done by the Meaux sugar factory. The sub- 
stitution of mechanical for team haulage would also lower the cost of carriage; 
two 24-HP motor lorries, whose performance would amount to 48 132 mile- 
tons in 300 days, would work at a rate of 1.96^? and per mile-ton 

respectively. As the lorries would only have to deal with 10 302 mile-tons 
and would therefore be utilized during only a limited part of the year, th^ 
figures would have to be increased, but even if they were doubled a consid- 
erable saving over team haulage would be effected. 
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666 - Worfe aai Wages o! Foreign labourers in Prussia^ — Grossmann in Geor- 
gine^ Land- umi Forslwirtscliafilichc Zeitung^ Year 7, No. 285 p. 24.8, Konigsbetg^ 
April 4, 1914 . 

The foreign labourers who come fpr the season are generaU^^ put 
on piece work at hoeing, harvesting, cutting green crops, pulling toots 
or lifting potatoes. The following are the most nsnai wages, 

' I. With partial board : j 

potatoes, ! II. With full board 

milk and bread ; 


A. Hoeing, 

1. Per acre of roots: 

ft) First lioeing 

&) Hoeing between the rows 

c) Singling 

d) Second hoeing 

Third hoeing 

2. Per acre of potatoes. . . . 

3. Per acre of grain 

4. For work after the horse-hoe the above 
prices are diminished by gd per acre . . 


I Beets ' Mangolds Beets | Mangolds 
‘ 3 s 2d \ 2S 4£f 2S 4d I 2S od 

2 4 12 4 3 o|2 O 

!4 Oi 3 2 3 2|3 2 

i4 ojS 2|3 2j3 2 

'4 9 !$ 214 o|3 2 

4s od j 3s 2 d 

4s od i 3s 2d 


B. Cutting gfeen crops and harvesting, 

1. Heaping winter grain, per acre 

2. Binding, stooking and carrying winter 

grain, per acre 

3. Reaping spring grain, per acre 

4. Binding, stooking and carrying spring 

grain, per acre 

5. When working after a reaping machine 

the above prices are diminished by 
per acre 

G. Mowing meadow' grass, clover, lucerne, 
serradella or lupins, per acre 


4s 9d I 2s 4d 

\ 

49 : ^7 

24 I 20 

20 i 17 

j 

1 

I 

24 j I , 10 


C. Pulling toots. 

1. Roots: Pulling, topping, heaping, clam- 
ping, and covering clamps 

The same a! er a root-lifting machine * 

2. Roots: Pulling, topping, heaping, and 

either building small clamps for carting 
or loading on carts 

The same after root-lifting machine . 

3. Covering the clamps with earth to a depth 

of 12 inches, according to the nature of 
of the soil; per running foot 

4. Pulling swedes, as at C2, per acre . , . 

B. Poiaioes. 

1. Digging, per no lbs. 

2. If preceded by the potato-plough, the 
price is reduced hy Y^d per no lbs. . . 


Beets i 

Mangolds 

Beets 

Mangolds 

225 

6d j 

14s 

Sd 

19s 

od 

125 

95 

19 

0 i 

II 

0 

16 

0 

9 

6 

19 

i 

0 1 

9 

6 

16 

0 

8 

0 

16 

0 1 

8 

0 

12 

9 

6 

6 

7 

to 



7 

gi t( 

J 11/2'^ 



9 s 

6 d 



8s 

od 



2 '^l^d I ^/^d 
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667 - Cost of Production of Milk and Beef. — WaterstRapt, F. in Ai ^ cMv fur exakte 
Wirtschaftsforschung , VoL 6, Part i, pp. 137-156, Jena, 1914* 

The writer reports certain results of observations made on the cost 
of production of milk and of meat, and discusses the factors which influence 
these values in the various systems of farming. In one Table (see Table I) 
he collects the most important results from seven dairy farms where the 
farmers raised no stock of their own (Abmelkwirtschaften) and from seven 
others where they only raised a portion (Halbabmelkwirtschaften). These 
farms are placed in ascending order of cost of milk production. 


Tabee I. — Results from 7 Dairy Farms where none 
of the stock was raised and from 7 where some of it was raised. 


Per Cow per Farm 


I 

Cost j 

labour 

j Gain 

or loss 

1 j 

Total 1 

Gross ' 

Cost 

of producing 
I gallon 
of milk 

of feeding [ 

of flesh 1 

expenditure | 

return 

M. 1 

M. 

M. 

M. 

M, 

pence 


Farms where no stock was raised . 


I . 

531-2 

60 

— I 

702 

718 

6.2 

% 

512 

60 

I +, ^ 

641 

677 

6.7 

3 , • 

534 

58 

— 39 

695 

684 

6.9 

4 

472 

57 

— 45 

634 

620 

7.0 

5 

533 

57 

— 42 

682 

654 

7-25 

6 

538 

53 

— 50 

703 

669 

7.6 

7 

530 

55 1 

— 120 

768 

683 

8.4 

Average . . . 

521 

57 

— 42 

689 

673 

7.2 


Farms where some of the stock was raised. 


■ I 

310 

58 

16 

427 

475 

5.3 

2 

316 

58 

+ 19 

446 

465 

5-8 

3 ........ . 

347 

65 

- 5 

468 

466 

6.2 

4' • • : 1 

414 

58 . 

4 

553 

348 

6.4 

5 ^ 

389 

65 

— 32 

530 

544 

6.9 

6 . 

420 

53 

+ 13 

348 

46S 

7*3 

, 7 * 

437 

68 

— 32 j 

593 

507 

8,0 

Average . . . 

376 

61 

— 9 i 

. 

512 

496 

6.6 


It is seen from Table I that on dairy farms where none of the stock is 
raised, in spite of the increased cost of milk-production, the cost of feeding 
and the labour bills are very little changed. On the other hand it is clearly 
shown that unfavourable results [viz. excessive cost of milk-production) 
are connected with the difference between the cost-price and the sale-price 
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of the cows. In the case of the dairy farms where a portion of the stock is 
raised, the chief factors infitiencing the cost of milk-production are the in- 
creasing cost of feeding and the milk-yield. 

The results from nine dairy farms where the stock is raised on the farm 
are collected in Table II. 


Table II. — Restdts fwm 9 Dairy Farms where the stock is raised. 


Farm j 

i 

1 

1 

Mills: yield 

gallons 

Gross 

return 

M. 

Gain (+) 
or loss (■— ') 

1 M. 

Cost 

of produc- 
tion J 
pence 
per gallon 

Sale price, 
in pence 
per gallon 

Cost 

of feeding 

M. 

A ! 

616 j 

723 

I ' 

13:3 I 

i 

i 

10.4 

^•3 

372 

B i 

670 1 

1 642 

““ 36 i 

9.6 1 

7-25 

442 

c 1 

j 

653 

I 580 

— 59 1 

8.5 1 

5-9 

401 

B ' 

722 

661 

4 - 3 

6.9 i 

7.0 

43S 

E 

724 

672 

“T 5 ^ 

6.3 

6.6 

347 

P 

1 736 

661 1 

+ 5S 

5.4 

5.7 

303 

G . 

788 

S9X 

-h 67 

6.2 

6.6 

350 

H 

! 425 

3^5 

— 52 

10.25 

5-5 

288 

I 

1 434 

1 

540 

1 

— 186 

13.2 

5.5 

365 


The three first farms shew a deficit, a result attributable to the high 
cost of milk-prodtiction. Whether a farm pays depends also on the milk- 
3deld, as appears from a comparison of the figures for B with those for A 
and C. This interpretation is confirmed by the results from the other 
farms, of which font, having high milk-yields, realize a profit, The two 
last farms experience a loss, dtie to their poor milk-yield. The cost of feed- 
ing has also its significance with reference to cost of production. Thus for 
farms D and F, the gross returns are the same and yet the cost of milk 
production is very dissimilar. The writer lays stress on the fact that on 
the four farms where a profit was realized the feeding requirements had 
been very accurately calculated, the individual rations carefully compoun- 
ded according to Kellner's tables, and their cost ascertained in each case. 

In the second part of his work, the writer gives results from various 
pasture farms for 1909 and 1910. These results are given in ascending 
order of the number of head of stock carried per acre of pasture. It 
will be noticed that the number of head per acre has a marked influence 
on the gross yield of the pastures, as well as on the net yield and on the cost 
of production. The last farm, which in 1910 carried 1.6 head of cattle 
per acre, seems to have been overstocked. The gross yield was no higher, 
the net yield was lower, and the cost of production went up. 
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Tabi,b III* — Results from Pasture Farms in 1909-1910* 


Head 
ot cattle 
carried per acre 

Gross return 

per acre of pasture 

s. 

Net return 

per acre of pasture 

i 

Cost of produdug 
lib. 

live weight 

d. 

Net return 
per acre 

for the whole farm 

s. 


/ 0.30 

1 

38 

1 

7 

6.7 

— II 


1 0.72 

86 

66 

2.7 

+ 30 

1909 

. 1 0.74 

88 

20 

5.0 

21 


1 1*13 

14 1 

87 

3-2 

62 


\ I-41 

152 

109 

2.5 

29 


/ <>-45 

35 

— II 

9.1 

II 


1 0.62 

88 

43 

3-2 

35 


1 0.65 

66 

3S 

4.0 



1 0.66 

54 

39 

3*5 

39 

1910 

j 0.78 

92 

55 

3*2 

56 


I 0-^3 

96 

55 

— 

25 


[ 0-95 

123 

9a 

3.2 

8 


\ 1.62 

120 

59 

3.7 

62 


According to Strebd’s calctdations, the cost of rearing a 2-year-old 
bullock is about £26 and the cost of producing 100 lbs. live-weight is about 
54s, in raising young stock. 

The writer’s investigations on the cost of production in fattening 
cattle produced the results given in Table IV. 


Tabi^K IV. — Cost of Production of Fattening Cattle, 



I 

igo 8 -ii 

Average 

II 

1908-11 

Average 

III 

1909-12 

Average 

IV 

1907-10 

Average 

1306-11 

Average 


d 

d 

d 

d 

d 

Per head per day: 

Gteaeral expenses . 

1-55 

1-55 

1.52 

1.56 

1.65 

labour. 

1.2 

0.7 

I.I 

I.O 

0,9 


a 4 

s d \ 

51 d 

s d 

s d 

Parchasiug 

28 

2 5 

I 5 

2 10 

26 

Total outlay . 

4 0 

3 7 

2 7 

4 II 

3 II 

Feeding 

II 

I I 

I 0 ■ 

1 II 

^ 3 

Cost of production per 100 lbs, 
live-weight . : 

35 7 

32 10 

40 4 

47 ^ 

40 4 


93 & 


RURAL ECONOMICS 


Tiie great influence of the cost of feeding and of the difference 
between cost-price and sale-price in rendering the fattening of cattle 
profitable or niiproiitable should be noted. 

Miiaily, the writer gives the results of Howard and I^ehnaaiin’s resear- 
ches on the cost of fattening pigs. The average cost of production varies 
from 37s 6 cl to 40s M per 100 lbs. live-weight. 

668 - The Garanan Imperial Commission of 191243 on the Cattle and Meat Trades. -- 

I. V eyJtmulhmgen der Gesamtkommission iind Zusammenstelhi’n<-i der Sach-vcrstmidigen 

GutacUeii, XVI 4* 468 pp. — . 3. Anlagenband I : Sackversiandigen-Vernehmungen, XII 

-f" 99 -f- 3:07 "I- 131 -f- 3:03 4 PP- — 3 - Anlagenband II : Matcrialien, IV 376 pp, 

4 * tables. Berlin, 1913. 

In 1912 the German Government set up a Commission of 30 members 
for the purpose of enquiring into the condition of the cattle and meat trade. 
The Commission held a preliminar}^ sitting on the scad of November 1912, 
to discuss the scope of the enquiry, and subsequently, up to the 20th ot 
October 1913, sat on five occasions, each sitting occupying two days, to con- 
sider the evidence of 165 experts, including representatives of farmers, 
cattle-dealers, butchers, cattle valuation societies, and various towns in 
all parts of Germaii^L Representatives of the Imperial Government 
and of the Governnients of the different Federated States also took part 
in the discussions. 

The following questions in particular were considered at the various 
sittings : the determination of the price paid for beasts sold to the butcher ; 
the question of dealers ; the slaughter of immature calves ; credit in rela- 
tion to the cattle-trade ; dealers' and slaughterers’ commissions ; the meat 
trade ; meat-selling by stores, shops, and industrial enterprises ; long-term 
contracts ; experience with foreign meat, and municipal meat-buying ; 
boards for fixing the price of meat ; estimation of prices ; organization of 
information and statistics. 

The entire proceedings of the Commission, including the evidence of 
the experts and the material furnished by the investigations, were collected 
at the Imperial ]\Imistry of the Interior and published in the three volumes 
under notice. 

We here give only a few results of enquiries made by the Sub-Conmiis- 
sion on the relative price of fat stock on the farm and in the market. After 
some endeavours to make a direct enquiry as to farm prices by general 
investigation in the. country districts, the Sub-Comiiiissioii soon came to the 
coiiclnsion that the only way to obtain an accurate idea of the difference 
between the price on the farm and that in the market was to ascertain 
from a series of fat stock markets the sale iirices of a large number of beasts 
in the country and the expenses entailed by them between then and their 
\ sale in the market. On these lines, therefore, thorough enquiries were made 
at the markets in Berlin, Dresden, Breslau, Hamburg, Munich, Frankfort- 
on-Main, Mannheim and Cologne. The whole of the material collected was 
then arranged in such a way that for each individual purchase the follow- 
ing particulars were ascertained : 

t. The price in the country, i. e. the sum paid to the farmer. 
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Tabee I. 

Sundry ex-penses {in marks per headl), for cattle sold by dealers. 


I 

Markets 

Transport iij 

m 

tn 

.y 

§ 

c 

Insurance 

Commission . 

on sales ^ 

VI 

£? 

s| 

i 

Z 

i 

Total expenses . 
of marketing »h 

iv-vi 

Total expenses 
of sale n-VI Cj 

IX 

.3 

X 

3 i-» 

1 ^ 

I. B'lAlls cmd Steers : \ 

Berlin 

II . 12 

I. II 

i 

7-05 

1 ! 

6.40 

6.42 

19.86 

31.98 

15.85 

47.70 

Dresden (i) 

11.62 

1.50 

7.73 

11,87 

6.82 

26.42 

38.44 

13.47 

52.57 

Breslau 

6.95 

1.95 

5.04 

5.48 

4.02 

13.63 

21.38 

— 

, — 

Hamburg 

8.21 

0.30 

i 4.08 

9.62 

3.07 

16.81 

25.00 

17.44 

42.81 

Munich (i) 

7.24 

1. 00 

432 

2.77 

2.54 

9.36 

16.96 

— 

1 — 

Frankfort (i) 

732 

1.67 

— 

6.35 

1.83 

4-55 

12.76 

— 

— 

Mannheim (i) 

5-37 

2.50 

1 — 

6.26 

2.81 

8.58 

14-91 


— 

Cologne (i) . . 

565 

2.50 

3-00 

— 

1.76 

4-35 

lO.OI 

, — 


2. Cows :^ 




i 





1 

Berlin 

11-53 

1.83 

S.75 

7.27 

5.25 

21.27 

33.92 

14.30 

49.35 

Breslau 

6.99 

1.50 

6.00 

4*33 

4.11 

13.44 

21.93 

— 

— 

Hamburg 

8.46 

— 

8.04 

8.68 

2,93 

21.01 

29.47 

— 

— ’ 

3, Calves and Sheep : 

Berlin . 

2.85 

0.50 

0.75 

1.88 

1.41 

3 . 47 | 

6.65 

2.26 

6.04 

Dresden 

1.83 

0.50 

0.20 

1.45 

2.03 

3.68 

5.75 

1. 14 

6.89 

Br^eslau 

0.76 

0.50 

0.50 

0.54 

0.70 

1.74 

3-00 

— , 

— 

Hamburg . 

1.00 

: — 

! O.IO 

1.20 

0.70 

2.00! 

3.00 

— 

— 

Munich . 

2.09 

— 

— 

1.22 

0-75 

1.97 

4.06 

— 

— 

Cologne 

3-57 

— • 

— 

1.30 

2.00 

3-30 

6.87 

— 

— 

4 . Pigs : 

Beriiji. 

3.85 


I. bo 

1,98 

2.10 

5.08 

S.73 

6.9S 

15. 70 

Dresden. 

2.19 

— 

0.80 

1.92 

2.48 

5.20 

7-39 

8,93 

13.92 

Br^lau. 

1-47 

0.75 

1. 00 

X.38I 

2.25 

4-^3 

6.85 

— ' 

, _ 

Munich. 

2.50 

— j 

— ‘ 

0-55 

0.65 

1,20 

4-50 

' — 

— 

Frankfort . 


— 

— 

I.IO; 

I ;25 

i 2-35 

3.00 

— 


Mamiheim v . , . , 

2.52 

■ — 

0.80 

X 43 | 

1. 15 

2.27 

4.78 

— 


Cologne. . , . i . . 

2.59 

0.30 

0.60 

1-73 

2.51 

4.4X 

7,07 

— 



(x) Cattle !to geaexal. 


8 
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Tabee II. 


Sundry expenses {in marks per head) for cattle sold hy co-operative societies. 


! 

I 

II 

Ill 

IV 

V 

VI 

VII 

VIII 

IX 

i 

0 

s 

Uspenses ot tnc 
Co-op, Society 
and of insurance 
during transit 

« 

g 

a 

f-t 

Commission 

Market 

expenses 

Total market 
expenses IV- VI 

tn 

a; {> 

Im 

«j ca 

TJi 

^ ft, 

K 

.rl 

'ft, 

B: 

.s 

0 

v4 

IK 

M + 

V 

3H 

I. Cattle: 










Berlin 

10. 70 

2.91 

7.09 

7 - 5 ^ 

4.88 

19.53 

3^-78 

— 

— 

Hamburg 

7.32 

1.50 

4.09 

8.93 

3-83 

1 6.68 

22.3S 

— 

— 

Muni dr 

3.35 

0.50 

3.38 

3.5S 

3.47 

10.43 

12.87 

— 


Frankfort 

— 

1.42 

— 

6.00 

8.50 

14.50 

15.92 

— 


Mannkeim 

8-45 

1.50 

5.00 

6.04 

3-63 

14.68 

24.13 


— 

Cologne 

1.78 

— 

3.00 

4-39 

4.68 

11.32 

2.30 



— 

Sv CctlilfCS • 










Berlin 

1.74 

1.98 

0.70 

1.48 

1.40 

3-58 

7.30 


— 

Dresden 

I..8I 

1.63 

0.201 

I.5S 

1.40 

3.18 

6.62 


— 

Hamburg 

1.16 

0.28 

0.30 

2.^5 

I.I 2 

3-87 

4.27 

__ i 

— 

Munich 

I.OI 

0.^6 

0.20 

1.07 

0.77 

2.03 

3-34 

— 

— 

Frankfort . 

— 

— 

— 

1.40 

1.45 

2.85 

2.85 


— 

Mannheim 

2. -So 

1. 00 

I.OO 

1.52 

0.37 

2.8q 

6.69 

— ' 

— 

Cologne 

— 

■— 

— 

1.30 

1.95 

3-25 

— 

— i 

— 

3 . 










Berlin 

2.99 

1-57 

1.00 

2.35 

1.82 

5*17 

9-33 

— 

— 

Dresden 

3-90 

1.42 

0.80 

2.59 

2.75 

6.14 

11.46 

— 

— 

Hamburg 

0.93 

0.36 

0.60 

1.25 

0.65 

2.50 

3.06 

— 

— 

Munich 

1.S2 

0.78 

0.31 

0.85 

0.69 

1.84 

3-05 

— 

— 

Frankfort 

— 

0.40 

1.00 

2.28 

1.03 

3.4^ 

3.79 

— 


Mfinnheitn 

1.S5 

1. 00 

1.00 

I.8I 

0.81 

3-^2 

6.00 


— 

Cologne 

— 

— 

0.60 

1.37 

2.03 

3.37 

— 

— 

•— 


2. The price in the maifet, i. e. the stun paid by the purchasing 
butcher. 

3. The incidental expenses of the deal. 

4. The gain or loss to the dealer. 

From these it was discovered that a large majority of the transactions 
enquired into, at the markets mentioned, resulted in a loss to the dealer 
by reason of a fall in the price oi fat stock. The average sale-price per loo 
kg. (220 lbs.) live-weight for cattle (bulls, steers, cows and heifers) did not, 
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usually exceed the purchase price in the couatty by more than about 5 to 
7 marks (i), while in the case of smaller stock (especially pigs) this excess 
in some cases reached as much as 40 marks. The purchase-price of cattle 
per 100 kg. generally varied between 90 and 100 marks (45s to 50s per cwt.) 
and the sale price between 95 and no marks (47s to 54s gd per cwt.). 
The purchase price of calves and pigs was mostly near 120 marks per 100 kg. 
(60s per cwt.) and the sale-price averaged about 140 marks (70s per cwt.) 
but here and there rose above 160 marks (80s per cwt). The incidental 
expenses may be seen from Tables I and II. 

It was further found that the price on the farm is governed by the 
price in the market, and not vice versa, and that consequently the farm 
price may be reckoned by deducting the incidental expenses from the mar- 
ket price. 

If this method of calculation does not always lead to exact results, the 
explanation is to be sought in the great distance often intervening betw’^een 
the purchase in the country and the sale in the fat-stock market, and in 
the fact that the irregular supply at the markets exercises a great influence 
on the prices. It has hitherto been impossible to regulate the supply to 
the markets, and thereby to eliminate its price-raising influence. If the 
prices have been sent down by a glut on any market, the farmers refuse, 
on the score of the low prices, to sell theii stock to the dealers. The 
result is that the next markets are only feebly supplied and the prices 
go up again. Thus great oscillations are observable in the price of fat 
stock, and these exercise an unfavourable influence on the cattle-trade 
in general. This unfavourable influence on prices is not exercised by 
cooperative selling at the fat-stock markets, because in this case the 
fluctuations of the market recoil immediately upon the producer, who thus 
makes a smaller profit and cannot afterwards seek to recoup his direct 
losses, as the dealer does, from the next market. 

669- Book-keeping Competition for Small and Sledium-sizefl Farms In East 
Prussia. — Georgine^ Year VII, No. 40, Konigsberg, May t 6 , 1914. 

The East Prussian Chamber of Agriculture has organised its third book- 
keeping competition for holders of small and medium-sized farms. Com- 
petitors are limited to holders of not more than 100 hectares (247 acres), who 
either keep the books themselves or entrust them to a member of their 
household. The accounts must cover a whole yearns operations and must 
include; 

1. A cash account^ i, e. a record of all incomings and outgoings, house- 
hold and farm expenses being kept as distinct ^ possible. 

2. A household account with a careful record of all goods furnished 
by the farm. 

3. An inventory containing a valuation of buildings, and live and 
dead stock at the^beginmng and at the end of the period under consi- 
deration, 

4. A balance sheet, 

(xj Mark is about ii 3/44^, or 23.86 cents. , 



940 


II^USmiEJS depending on peant products 


ECDtJSTRIES 
DEPENDING ON 
PLANT 
PRODUCES 


The total value of the prizes amounts to 500 marks (£ 25). They will 
be awarded by a special committee made up of members of the Council of 
Rural Economics and Book-keeping of the Chamber of Agriculture. All data 
or figures communicated by competitors will be treated as strictly confiden- 
tial 


agricultural industries. 

670 - Results oMained by the Distribution of Pure Hungarian feast Cultures 
in 1912. — Requinyi, G. in m. Kir, Ampelologiai Intezet ^vhonyve {Ycarhook 
of the Royal Hungarian Ampelological InsUtute)^ Vol V. pp, 36-39. Budapest, 1914. 

One of the most important functions of the zymological section of 
the Royal Hungarian Ampelological Institute consists in collecting yeasts 
from the best wine-producing districts of Hungary, for the use of the vine- 
growers in wine making. This work was begun in 1901 ; the yeasts were 
taken from the lees of young wines and from the sediments of old wines (i). 
By 1906 it was possible to commence the selection of primary cultures, 
that is to say the founding of pure cultures of each kind, starting in every 
instance by inoculation with a single cell. This was a tedious process, 
having regard to the enormous number of species which exist (3), and more 
particularly because it was always essential to regard the matter from the 
practical standpoint, and to endeavour to obtain species which might 
exhibit qualities of value for wine making. The aim in studying individual 
species was to determine : 

1. How far yeasts will ferment must of normal composition under 
conditions of varying temperature {24° to 25^ and 6" to 12'^ C.), and must 
containing 35 per cent, of sugar. 

2. Their power of resisting sulphur. 

3. Their vitality, strength and power of forming sediment. 

In fact, all the morphological and physiological characteristics which 
may serve toward the exact classification of the species. The number 
of primary cultures obtained from 'the material collected was 976. The 
study of these cultures produced 73 species, and after subsequent reduc* 
tion, and elimination of species of no marked value, 54 species were success- 
fully defined and are preserved in a dilute solution of saccharose, re- 
presenting the Ampelological Institute's “ Collection of >Species " ; although 
all the species ferment must of normal composition, each one presents 
specific characteristics and advantages, suitable for use under special 
conditions, e. g. the production of sweet wines, champagne, membranous 
growth, etc, 

(1) It is important that the yeasts should be collected from the lees, as this enstires 
obtaining those which have produced the fermentation of the wine, while those found in the 
wine itself are the yeasts which take part in the after-fermentation. 

(2) From 1901 onwards, 341 divisions have been made, producing 73 species, Irom 20 
yeasts collected in the Tokaj district (BuUeiin of the Royal Bmg^arian Ampelologml InstituU, 
No. j, p, 56. 1908). 



INDUSTRIES depending ON PEANT PRODUCTS 


942 


After being carried through the experimental stage, the pure cultures 
were offered to vine-growers ; 24 vine-growers asked for samples of 
yeasts in 1911, and this number increased to 152 in 1912 and 230 in 1913. 
The growers were supplied with application forms in which they stated 
certain working details, and the yeasts best corresponding to the growers" 
demands were sent to them, soaked on to cotton-wool, together with 
printed instructions for the use of the yeasts. 

The following were the results of the experiments made in this way 
by vine-growers in 1912 (i) : 

1. In 65.6 per cent, of the fermentations carried out by the 
producers, the inoculation of the must was a complete success. The 
fermentation, clarification, and maturing of the musts treated in this 
way were effected more speedily and, in the majority of cases, the 
appreciation in value was estimated at an average of from 5 to 7 crowns 
a hectolitre {2 d to d per gall.). 

2. In 21.9 per cent, of the cases, the flavour of the wines showed 
no marlredly increased development, but by reason of the quicker and 
purer fermentation, this development was also more speedy, and the 
draining-off easier. 

3. In 12.5 per cent, of the cases only, no difference was noted 
between the produce of the inoculated must and that of the control. 

. Finally, the fact should be emphasized that in no case was an adverse 
result reported. 

The smaller growers worked with from i to 20 hi. (22 to 440 gaHs.) 
of must, while the others carried out their experiments with 50 to 300 hi., 
(x 000 to 6 500 gaHs.) The total quantity of must inoculated during the 
1912 experiments may be neckoned at 2300 hectolitres (50600. gaHs.). 

671 - Hybrid Wines at the Toulouse Exhibition, 1914.-— p^:E-EABym La Vie Agri- 

cole et Rurakf Year 3 , No. 21, pp. 581-585. Paris, April 25, 1914. 

Exhibitions of wines from direct-bearer hybrid vines have been held 
for some time now at Toulouse. Of the 60 white wines exhibited in 1914, 
the following proved the best : Cirere No. 157 ; Seibel Nos. 880, 415X1 3013 
(liable to mildew), 2563, 3021, 2663. Seibel Nos. 2859 ^^77 produced 

fairly good rose wines. All the varieties mentioned above are entirely 
free from oidium (powdery mildew). Among the Mal^gue hybrids, the 
foUpwing were classed as ''good"’: 469-2, 1157-1, 1063-7, 1647-8, 1879-12, 
2064-6, 2094-3, 2328-1 and 2401-4 ; their resistance to mildew (Plasmopara) 
and oidium is not yet .sufficiently ascertained. 

The quality of the wines exhibited in 1914 was on the whole better than 
in X913. The writer comes to the conclusion that, at a comparatively 
small cost, white wines could be produced from the above hybrids, which 
might be consumed alone or blended with other wines or with each other. 
Many of them could quite well compete with the ordinary French white 

(j) The results for the rgis trials cannot yet be published, as the necessary data, the 
^ tetSug of the ^ines, etc., are not yet Complete. 
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wines, and some; according to the verdict of the judges at theshov^, even 

the better types. 

Of the 120 red wines exhibited, the following deserve special mention : 
as general blending wines, the less delicate wines among the Seibel hybrids 
are noteworthy, namely 128, 156, 1020, 1077, 2003, 2007. The following 
newer hybrids produced quite good, but perhaps rather less Ml coloured 
wines : Seibel Hos. 1007, 2052 and 877, Cotiderc 4401, Le Madone and 
Coiiderc 286-68. The following wines were of a very fine red colour, with 
a good aroma, a delicious flavour, and plenty of fire : Malegue 2219-6, 
2054-7, 2161-2, 2359, 1539-22, 2271-1, 2055-15, 1583-21, 39^-6* 829-6, 
2046-8 and 469-9. For the four last-named, two sprayings form a sufScient 
protection against mildew, while the others have not yet been sufficiently 
tested. The following wines, with a normal red colour, are also worth men- 
tioning: Seibel Nos. 1000, 60, 4004, 3011, Bertylle-vSeyve 413, Baco i, Che- 
nivesse i-ii. The exhibition of red wines shews: i) that excellent blend- 
ing wines can be obtained from red hybrids ; 2) that many red wines, of 
normal colour, can be used for consumption just as they are. The hybrid 
blending wines are also very useful for improving the colour of poorly- 
coloured French wanes growm from European vines, or for improving local 
wines by adding more body to them, on account of their higher content 
of alcohol and dr3^-extract. Some of the red wines could even compete, 
according to the show judges, with some of the better kinds of Euro- 
pean wine. 

A special section of the Exhibition was devoted to purely blending- 
wines, and the fact was observed that certain of the hybrid wines, which 
•were unfit for use b}’ themselves, gave quite good results when mixed with 
other better wines, or even with wines of no great worth in themselves, 
vSome mixtures of good wines far surpassed either of the component wines 
taken individually. This group of blending wines gave rise to the following 
obsenmtions : to improve red hybrid wines no French white wines of Euro- 
pean vintage are needed, because the white hybrid wines, which cost much 
less, answer the purpose perfectly. For this reason, according to the wri- 
ter, every vine grower who only grows hybrids ought to cultivate, along 
with his red kinds, enough wffiite hybrid wines to enable him to improve the 
quality of his red wines and give them a higher market value. The mixing 
of certain red wines with one another produces in many cases also a good ar- 
ticle, as was proved by various wines at the show. The greater the number 
of kinds of wine mixed (and this applies to red wines alone as well as to 
mixed red and white), the better the result tastes. Hybrid wines with a 
fox3?- or '' grassy'' taste (wines that come from hybrids of Lincectimii), 
should be mixed with hybrid wines which will mask this flavour, while 
wines having merely a raspberry flavour can, if required, be used alone. 
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672: - Influence of Chloroform and of Oil of Mustard on the Alcoholic Fermen* 

tation of Grape-Must. — Kloss, in Zeitschrift jUr Gamn'^sphysiologie, Vol. IV, Part 3, 
pp. 185-193. Berlin, April 1914. 

In order to preserve a sBmple of unfermented must for the purpose of 
submitting it subsequently to chemical analysis, chloroform or oil of 
mustard is sometimes added. 

As a result of experiments on the action of these substances on ferments 
and on the fermentation of grape-must, the writer found that by adding i cc. 
of chloroform to 500 cc. of must, sterilized and inoculated with pure cultures 
of yeasts, the fermentation was arrested, but the multiplication of the yeasts 
was not entirely checked. Must inoculated with pure cultures of yeast 
13 days old only fermented slightly and for a short time. With 6-day-old 
pure cultures the must did not ferment at all. This yeast thus showed 
itself less resistant than the older culture. At the end of the experiment the 
younges yeast cells had for the most part died out, while those of the 13-day- 
old yeast, though deprived of glycogen, survived for the most part, and, 
when introduced into ordinary non-sterilized must, fermented it, which 
was not the case with the former cells. 

Oil of mustard has a much more vigorous action, seeing that even 3 
drops in 500 cc. of must checked not only the fermentation, but also the 
reproduction of the yeast. All the yeast cells were dead at the end of the 
experiment. 

A second series of experiments was undertaken with non-sterilized 
must in various stages (fresh-pressed, slightly fermented and highly fer- 
mented). In this case also, oil of mustard was the more effective, 10 drops 
in a litre of must being enough to arrest the fermentation completely, a 
result which was not achieved even on adding 2 cc. of chloroform. The 
addition of chloroform seems to have checked the multiplication of this 
yeast more in this experiment than in the preceding. 

A further esperiment proved that the development oi PenicUUum 
was arrested by 5 cc. of chloroform or by 14 drops of oil of mustard per litre 
of must. 

673 - Co-operative Distilleries in the Pays de aux» France. — BERTHAmr, pieerhe, 

in Comptes-Rendus de VAssemhUe GMmU 1914 de la Soeiet^ des AgficuUeufs de 
France, pp. 653-656. Paris, May 15, 1914. 

In the Pays de Cans, where the soil is remarkable for its fertility and 
carries wheat and sugar-beets well, the small size of the holdings places a 
considerable difBlculty in the path of establishing industries requiring a 
large outlay of capital on the part of agricultursts. 

It is dne to the activity of the Director of Agricnltore for the Seine 
. Infdrieure that co-operative , distilleries have been formed. Of these 
there are at present four, situated at Raffetot, Aimeville-sur-Scie, Pamdlle 
and Yvetot, all definitely co-operative in character. Phe distillery at 
Raffetot, wMci has the fewest members, comprises i6 producers and 
works 310 acres of beets. All these establishments employ exdusively 
the sugar-beets grown by their members. The latter, on the other hand, 
undertake to deliver to the distillery under the b^t possible conditions 
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aE the sugar-beets they grow, and to pnt every year to beets a mimmtiin 
area deterrained for each farm. The capital amotmts to £2 660 at Raffetot, 
£3 560 at Anneville, £3 000 at Yvetot, and £3 200 at Fauville, each divided 
into £2 or £4 shares. The balance of funds required is advanced by the 
State, through the district Treasury of Upper Normandy, in the shape of a 
loan, as laid down by the Act of 29 December 1906. 

The seed for the beet crops is distributed to members by the 
distillery, and deducted from their share of the profits at the annual settle- 
ment of accounts. The roots, when pulled, are sent to the factory, weighed 
and tared under the usual regulations, and the pulp is returned to the 
owners, in proportion to the weight of roots supplied. This pulp is taken 
back at half a crown per ton. 

The administration of the Society is in the hands of a Board made 
up of at least 10 of the members, which superintends and controls all 
the commercial undertakings of the Society. At the end of each season, it 
divides the proceeds from the sale of the alcohol among the members, 
in proportion to the quantity and sugar-content of the beets contri- 
buted by each of them, Tavo deductions are first made to cover the 
repayment of the capital and the State loans. 

The plant is, for the most part, on the Wauquier diffusion system, 
made to deal with from 60 to 70 tons of roots a day, at 6 degrees density, 
producing a very strong phlegm (92 at the least). The Anneville distillery 
is the only one fitted with Egrot machinery. 

At the end of the first season at Yvetot, each member received an 
average of £41 los per acre or £i 6s 5^^ per ton of beets. 

674 - Potato-drying Works In the German Empire in 1908-09, 1909-10, 1910-11. — 

Vicrteljahfshefte zuf Statistik des DeuUchcn Reiches^ Er^dnzungsJicft z'^ 1913, HI: Die 

Efi^ebnisse der deutschen Prnduktionserhebun^en, p. 76. Berlin, 1913. 

In the following statistics the year commences on August i and ends 
on July 31. 

During the three years 1908 to 1911 the potato-drying works in acti- 
vity were respectively 170, 254 and 327. Of these 114, 167 and 216 were 
attached to farms or other agricultural undertakings ; 40, 65 and 94 were 
cooperative concerns (among which those having the form of joint stock 
and limited liability companies and the like are included) ; 7, 9 and 7 
were independent undertakings and 9, 13 and 10 vrere attached to inde- 
pendent industrial concerns. 

In the 170, 254 and 327 works, 170, 254 and 331 drying plants were 
at work. Among these, 140, 308 and 270 were cylinders : 22, 36 and 54 
were drums ; 7,9 and 6 were of the hurdle type and i was a press. As source 
of heat, 143, 209 and 273 used steam and 27, 45 and 58 the products of 
combustion. Some of the works, namely 82 in 1908-09, 143 in 1909-10 
and 181 in 1910-11, worked with day and night shifts of 12 hours each. 

The following table gives further details concerning the works and 
their produce. 
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1908-09 

1909-10 

1910-11 

Total number of works 

170 

254 

327 

Ntunber of works that use peeled potatoes : 

6 

8 

4 

Of the above, strips and slices are made in. . . . 

3 

5 

I 

» flakes » » .... 

3 

2 

2 

» flakes and meal » » .... 




I 

» strips, slices and meal » .... 

— 

I 

— 

Number of works that use impeded potatoes : 

164 

1 246 

323 

Of the above, strips and slices are made in. . . . 

25 

39 

52 

» flakes » » . , . . 

1 133 

197 

260 

» crumbs » » . . . . 

2 

2 

2 

» flakes and meal » » . . . . 

i 3 

5 

i 3 

» flakes and crumbs » » . . . . 

1 I 

I 

i I 

» flakes and strips » » . . . . 


— 

I 

» strips and meal » » . . . . 

— 

— 

4 

j> strips and groats » » . . . . 

— 

I 

— 

» strips, slices and groats » . . . . 

■ 

I 

— 


tons 

tons 

tons 

Total quantity of potatoes treated 

157 483 

327 053 

410 624 

For the works themselves 

147 200 

286 735 

369 003 

Potatoes produced by the works ....... 

97 775 

184 320 

267 227 

» from other sources . . i 

49 424 

102 415 

102 268 

» produced in the country 

48795 

99 725 

99384 

» » abroad 

629 

2 690 

2 884 

For outsiders * , 

10643 

40318 

41 621 

Total amount of dried product per annum ... . 

40 875 

86 1 19 

105 507 

For the works themselves, total 

38 024 

75 47S 

94 780 

Strips and slices . . . 

5 243 

II 512 

10 340 

Flakes 

31 154 

62 267 

83 1 12 

Meal 

1484 

1438 

r 028 

Crumbs, and other products 

143 

262 

294 

For outsiders 

2 851 

10 640 

10732 

Strips and slices 

I 115 

4 

3872 

Flakes . 

1736 

6378 

— 

Flakes and meal 


— 

6860 

Other products 

— , 

94 

— 

Sale of products made by the works for themselves . 

38 874 

71 43X 

95 755 

To themselves 

10 069 

17889 

21 308 

Strips and slices | 

I 805 

3916 

4 982 

Flakes j 

Meal . 1 

8 176 

13 852; 

1 16131 

► 61 

Crumbs ana other products 

87.5 

115 

X35 

To others, in the country. 

27363 

52 072 

73 958 

Strips and slices . . . . 

3366 

5637 

5847 

Flakes 

— 

— 

67 iiS 

Flakes and meal 

23942 

48 333 

— 

Meal and crumbs 

— 

■ — 

943 

Crumbs and other products .... . . . . . 

55 

107 

4S8 

To others, abroad . .............. 

t 44I 

i 465 
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675 - Tie falue and Use of Millet Malt. — hekics-t6th, j. von find osztrovszky, 

A. VON (Royal Hungarian Distillery Experiment Station, Godollo) in KisMeiu^yi Kozk- 
mmyekf Vol. XVII., No. i, pp. 35-44 + 2 plates, (Summary in German, p. 45I Bu- 
dapest, January -February 1914, 

Millet malt has the same value as barley malt. In malting the only 
difference is in the steeping: millet may stay in the vat until it has absorb- 
ed its Ml amount of moisture by alternate steepings and exposures to 
the air, or it may afterwards take up the moisture still required by being 
sprinkled. In the first case the grain is steeped for 5 to 7 clays ; during the 
process it increases in weight by 35 to 50 per cent. 

The disadvantages of millet are its extraordinarily high content of 
dirt, grass seeds and grains that do not germinate ; also it is frequently 
covered with smut (Usiilago destruens). It is advisable to clean it be- 
fore washing it. The really floating grains are not easy to recognize. 

In order to prevent the formation of mildew, the steeped grain is 
daily ventilated once or twice. The temperature in the sweating heap 
should keep below 30® C. (86® F.). The best temperature for malting is 
from 18® to 23® C. (64® to 73*^. F.). Tower temperatures lengthen the opera- 
tion without other inconvenience. The sprouting grain is heaped at first 
to a depth of 8 to 12 inches and gradually reduced to 4 in. It is advanta- 
geous to wash the malt when ready. 

In comparison with other grains, the production of the necessary en- 
zjmes takes place with loss of matter. The saccharification and liquefying 
capacity, according to Effront and Tintner, are smaller than in barley and 
rye nralt, but greater than in maize or oat malt. In brewing, millet malt 
has some very valuable properties : it prevents frothy fermentation ; the 
ratio between the maltose and dextrin formed, the final fermentation and 
the production of alcohol are good. Probably in the various grains the 
structure of the saccharification enzymes is the same, and the cause of 
the lower Effront and Tentnei values does not lie so much in the greater or 
lesser capacity of producing enzjnmes as in the want of an agent (co-enzim, 
enzim, etc.) to increase the diastatic power of the various kinds of malt 
over pure and soluble starch. This agent is, however, contained in suffi* 
dent quantity in the various raw materials used in the mashes. With the 
analytical method, according to which less malt is taken than is re- 
quired for the saccharification of the mash, the differences in the malts 
become apparent. The curve of the formation of diastase in millet resem** 
bles that of maize ; after attaining the highest value of diastatic power it 
sinks rapidly. 

676 ■» The Influence of the Fat Oontentof Milk upon the Rapidity 0! Coagulation. 

' — Kreedl, Alois anU Emil in Biochmische Zcitschnft, Vol. 63, Parts 2 and 3, 

pp. 151-155- Berlin, May 28, 1914. 

In estimating the coagulating power of rennet, it is generally accepted 
as a law that the quantity of ferment used multiplied by the time required 
to obtain coagulation is a constant. This law is, however, modified by 
numerous factors, such as temperature, neutral salts, lime-precipitating 
bodies, alkaloids and more espedaUy by the previous treatment of the 
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milk. The writers have shown that the rapidity of coagulation of a 
sterilized milk could be so diminished that often after 24 hours no coagula- 
tion had yet taken place. When, however, a non-sterile rennet or an 
incompletely sterilized milk was used, coagulation immediately set in. The 
writers observed also that when previously treated milks containing different 
amounts of fat received the same quantities of rennet, coagulation did not 
set in at the same time. 

These experiments were recently repeated by the writers with five 
different milks containing respectively i, 3, 10, 16 and 30 per cent, of fat. 
The milks were placed in test tubes kept at 40® C. {104° F.) in a water- 
bath, A fresh i per cent, neutral filtered solution of Gnibler’s rennet was 
used. Every five minutes the test tubes were taken out and examined 
for changes in the milk ; all five were examined at the same time. 

In the first experiment, in which i cc. of rennet solution was added to 
10 cc. of each of the undiluted milks, no difference in the rapidity of coagu- 
lation was observed. In the next experiment, in which each of the milks 
was diluted with 50 per cent, of water, it was found that the lower the fat 
content of the milk, the more rapid and complete was the process of 
coagulation. 

677 - Purification and Disposal of Waste Water from Dairies. — dornic, daier 

and ViGNBROT, in Annales de l(x. Science Agronomigue, Year 31, No. 4, pp. 150-170, 

Paris, April 1914. 

The waste water from dairies cannot be allowed to flow into streams, 
rivers or the subsoil without first being purified. In Prance, the Act of 1902 
imposes on local authorities the obligation to make bye-laws dealing 
with the question in their districts. Another Act, at present in' course 
of preparation, is to deal with drainage into non-navigable rivers. 

The process of purification employed varies naturally with the 
composition of the waste water, which in its turn depends on the type of 
work carried on in the dairy. From this point of view dairies may be 
divided, into four classes : 

1. Dairies which receive milk from farms and forward it on to towns,, 
with or without pasteurizing. These dairies produce a volume of waste 
water equal to half the milk dealt with, and proceeding chiefly from the 
washing of cans, machinery and receiving platforms. 

2. Dairies where the milk is used for making cream, butter and cheese, 
but where the whey is returned to the farmers, after the casein has been 
extracted. Such dairies use a volume of water about equal to the amount 
of milk dealt with. 

3. Dairies where pig-fattening is practised. These have to dispose of 
a volume of water about 2 to 2% times that of their milk. 

4. Dairies which extract the casein from the whey and discard the 
casein with the waste water. In these the outflow of water is double 
the volume of inilk dealt with. This class is tending to disappear^ as 
being economically unsound, seeing that pig-rearing pays 2d to 2 ^ 
per 10 galls, for whey with the casein removed, whch is wasted in dairies , 
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of tMs class. Besides, the waste water from them can onlj^ be purified 
by a biological process, which is exceedingly long and troublesome. 

The composition of the waste water from a given dairy varies with the 
circumstances and the individual dairies. The range of possible variations 
is given in Table I. 


Table I. — Composition of waste water in mgm, per litre. 



Water in which 
milk-cans 
have been washed 
(Kattein 
and Schoofs) 

Bommer 

Calmette 

Daire 

(water from 
butter factories) 

Capacity for oxidation in mgm. 
of potassium permanganate 
per litre 

754.7 

1 

1 

126 to 4076.4 


550 to 3050 

Organic nitrogen 

24.5 

7 to ii8 

43.6 to II5 

15 to 130 

Organic substances 

300.7 ; 

253 to 2733 

1550 to 2135 

215 to 1763 

Fatty substances 

from 1 59 to 290 

— 

628 to 1440 

80 to 739 

Milk-sugar 

— 

traces to 731 

— 

traces to 0.509 


The waste water decomposes quickly, especially in summer, and gives 
off a foul smell due to the putrefaction of the casein and the albuminous 
matter. The milk-sugar is not present in a large enough quantity to be 
harmful, and besides, the acid fermentation which it undergoes would 
rather tend to delay proteol3d:ic fermentation. Fatty matter decomposes 
very slowly. The chief object to aim at, therefore, is the reduction of the 
casein, and as this substance decomposes fairly rapidly, prompt action 
is required. 

There are there different kinds of processes of purification : chemical 
processes, biological processes, and the filter-bed method. The last is the 
most suitable in the^ majority of cases. A chemical process recently in- 
vented by Baire seems to have a great future before it, and is described 
below in detail. 

Chemical processes. — Considerable reduction of the nitrogenous matter 
in the waste water from cheese factories has been obtained with the use 
of the following substances (Table II) : 

Table II, — Reduction hy chemical means of the‘ mtrogenotis matter 
in the waste water from dairies. 

Percentage 

Reagents of nitrogenous 

— matter removed 


Alummiuin sulphate 4 - Hane } 

f 67-5 

Perdiloride of iron -f- lime 25,8 

Feirom sulphate 4* 67.5 

Ferric sulphate -f aluminium sulphate -4 lime . . 75.31 
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Reduction in bacterial content was also obtained by adding 2.3 gm. 
of ferric sulphate per litre to water containing organic matter, but this 
process, in addition to being more expensive than the foregoing, gives a 
residuum which cannot be turned to account. 

Hamilton's method, though extremely ingenious, unfortunately scar- 
cely admits of application to commercial use. It is carried out by means 
of two masonry reservoirs. In the first of these the water is heated for 24 
hours by means of a coil ; a part of the albuminoids is precipitated by 
lactic, butyric and acetic fermentations. In the second, thick lime wash 
and sodium silicate is added ; calcium silicate is formed, and carries off 
the albuminous matter in solution. The precipitate may be used as a 
manure, and the clean water can be drained into a river. 

Daire's new chemical process, in use at the co-operative dairy at 
Courgon d'Aunis (Charente Inf drieure) requires the following plant : a) a 
cylindrical decanting-basin, of about 350 cu. ft. content, in which decantation 
is effected by a system of outlet pipes flush with the level of the deposits 
indde the basin ; h) a filter basin made of reinforced concrete, 6 ft. across 
and 31 in. deep, containing a bed of coarse slag, covered over with a 
layer of turf ; and c) various accessories (a cement gutter, a pump and 
chute for waste water, a stirrer, etc.) ; the whole costing about £80. 

The process is as follows : First, calcium superphosphate (6 % lbs. per 
; TOO cu. ■ ft. of water to be treated), is spread over the bottom of the basin ; 
then the waste water is forced into the basin as fast as it is produced. 
When it is all in, milk of lime (which must not contain carbonate) is thrown 
into the basin, in just sujficient quantity to neutralize the phosphoric acid. 
In practice, it can be seen when this quantity has been reached by the li- 
quid in the basin turning pink. An excess must not be given or albuninous 
matter will be dissolved. During the operation, stirring takes place by means 
of a stirrer consisting of a perforated iron disc on a long handle. When 
the mixing is complete, it is allowed to remain for 3 hours at least, after 
which the clear liquid is decanted and the deposit sent to the filter basin. 
It is convenient to arrange for the filtration to take place at night. The 
operation must be performed once in 24 hours. 

This process, which has given complete satisfaction for a year at Cour- 
gon d’Atmis, is cheap, requires only a small amount of labour and makes 
Use of easily obtained and inexpensive materials (superphosphate, lime and 
turf). The turf manure taken from the fflter basin undergoes very active 
nitrification owing to the presence of the lime, and exhibits the composition 
shewm in Table III. 

Tabte III. 

Composition of iurf manure from filter basins '{average of 14 analyses). 

Water ...................... 80,2 % 

Organic nitrogen. . 0,58 » 

Inorganic » , ....... v ....... . 0,27 » 

Mineral substances • . . . 5.85 » 

Pbospljoric acid {PgOj}. . . . v u.77 » 
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It will be noticed that this manure contains as niuch nitrogen and 
phosphoric acid as farmyard manure. Its value is therefore considerable, 
and in fact easily repays the cost of setting up the plant. 

Biological processes. — Anaerobic fermentation in septic pits is suitable 
for dairies of the first three classes. For water rich in serum, the plant is 
complicated and costly, in addition to which the standard of intelligence 
obtaining among persons engaged in the dairy trade makes the method 
somewhat Inapplicable. Oxidation in bacteria beds may be continuous 
or intermittent, the former being the more perfect. Water rich in serum 
requires previous neutralization and a more complex plant. Purification 
by irrigating growing crops is the most economical method and is the right 
one to employ wherever there is a large enough area and a sufficiently porous 
soil. Stagnation must be avoided, and too much water must not be al- 
lowed to soak into highly porous soil, for fear of polluting the underground 
water supply. Suitable crops for receiving such irrigation are forage crops, 
osier beds and vegetables. 

678 - The Activity of Cooperative Dairies In Hungary In 191 M 2 , — Extract of 

Report in the Statistical Yearbook on the activity of the Hungarian Government in 1912, 
in Volhswirischaftliehe Mitteilungcn aus Vngarn, Year IX, No. 2, pp. 194-196. Buda- 
pest, February 1914. 

At the end of 1912, 528 cooperative dairies were working, or 26 less 
than at the end of 1911. Of these 


335 or 63 
121 » 23 

40 3 ) 8 

20 » 4 

12 » 2 


per cent, were founded in 1896-1905 

» '> » in 1906-1910 

» » » 1911 

» » )) 1912 

» )) » before 1896 


Comparative data for the years 1911 and 1912 ate given in the ad- 
joining table. 




19x1 

1912 

No. of members *. . 


57 436 

55 777 

No. of cows registered . . . . 


9765S 

93:5^5 

Total amount of milk received 

million galls. . 

21.5 

22.8 

Av, annua! yield per cow . . . 

gaUs. . 

220 

250 

Produce sold : 




Whole milk 

million galls. . 

6.92 

9.25 

Cream 

galls. . 

255 000 

300 000 

Butter 

metric tons (i) . 

2 100 

2 400 

Cheese 

}} ^ 

X 869 

2 103 

Other produce 

i> » 

10 200 

I 700 


During 1912, 57 of the dairies received Government grants amounting 
to £3086, fourteen received grants from local authorities and four received 
grants from other sources. 


(i) I metric ion = 0* 9842 long ton. 
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679 - A Review of Beef Production in the United States. — Mumford, h. w. and 
HalI/,1,. D. — Univefsity of Illinois Agricultural Experiment Station, Circular, 169, 
pp. 1-28. Urbana, 111., September 1913. 

Cattle fattening was first practised in the United States at the begin- 
ning of last century. Starting in the State of Ohio it gradually extended 
westward over Kentucky, Indiana and Illinois, while at the same time the 
grazing industry spread northward from Texas over the great western plains. 
Then in the second half of the century, after the Civil War, an increased 
demand for beef in the East together with improved facilities for cattle 
transport stimulated the production, and the industry gradually extended 
westward with the building of the railways and the introduction of the 
refrigerator car. 

The cattle census per decade is given in Table I, together with the ratio 
of the cattle to the population. 


Tabi^B I. — Number of cattle per decade and ratio of cattle to population. 


Year 

Total cattle 

Cattle other 
than milch 
cows 

Increase 
in total cattle, 
per cent. 

j Total cattle, 
per capita 

Cattle other 
than milch 
cows, 

per capita 

1870 

25 000 000 

15 000000 

— 

— 

0.64 

. 0.39 

1880 

33 000 000 

21 000 000 

+ 

32 

0.66 

0.42 

1890 

53 000 000 

37 000 000 

4 - 

60 

0.84 

0.59 

1900 

68 000 000 

45 000 000 

-f 

28 

0.89 

0.66 

1910 

62 000 000 

41 000 000 

— 

10 

0.67 

0.45 

19x2 

58 000 000 

37 000 000 

— 

7 

“ 

— , 


The number of cattle increased up to 1900 and then decreased, but the 
decrease shown in 1910 is in reality less than would appear from the figures, 
as the census in that year was taken on April 15 instead of on June i, which 
had been the customary date previously, and it is estimated that 5 to 6 
imUion calves are bom between those two dates. Even making allowance 
for this, the decrease is significant, especially when considered in relation 
to the increasing population. A natural consequence of the decline has 
been a diminution of the surplus available for export, as shown in Table II, 
The numbers and percentages of the various classes of cattle in 
April 1910 are given in Table III together with the average value of the 
animals of the different classes. 

Almost two-thirds of the cows of breeding age are designated as dairy 
cows, the remainder being kept mainly for raising beef calves, and the dairy 
cows are worth almost $12 a head more than the beef cows- The ratio of 
bulls and steers to cows and heifers is i : 146. 
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Tabi^e II. — Surplus of cattle available for export. 


Year 

Valne of all cattle 
other than milch 

cows 

Value of exports of beef cattle 
and beef 

Absolute 

Relative 


$ 

$ 

per cent 

1870 .... 

290 491 000 

2 693 000 

0.9 

1880 

341 761 000 

31 544 000 

9.2 

1890 

560 620 000 

53 170 000 

lO.O 

1900 

689 486 000 

68 407 000 

9.9 

1905 

661 571 000 

72 435 000 

10.9 

1908 

S45 938 000 

55 466 000 

6.6 

1910 

917453 

24 400 000 

2.7 

1‘91Z 

790 064 000 

14 602 000 

1.8 


Tabi,e III. — Cattle classified by age and sex, 1910. 



Number 

Percentage 

Av. value per head 

Calves bom after Jan. i, 1910 



$ 

(under 3 ^ months) 

Steers and bulls born in 1909 

7806539 

12.6 

6.66 

(3% to 15 5 ^ months). . . . 

5 450 289 

8.8 1 


Steers and bulls born before 



^ 26.66 

^909 

7 598 258 

12.3 


Heifers bom in 1909 (3 ^ to 

15 34 months) 

Cows and heifers not kept for 

7 295 880 

II.8 

' 

14.14 

milk,’’ bom before 1909. . . . 
Cows and heifers kept for milk, 

12 023 682 

19.5 i 

22.39 

born before 1909 ...... ' 

20625432 

33-4 

34-24 

Undassified 

I 003 786 

1.6 

20.95 

Total . . . 

61 803 866 

100 



The geographical distribution of the cattle other than milch cows in 
April, 1910 was as follows ; 


North Atiaiitic States 2130 000 

South » » 3 029 000 

North Central » west of the Mississipi ... 12 320 000 

» » » east » » . , , 4 990 000 

Southern and Gulf n 10 786 000 

Far Western » 7 925 000 

Total * . . 41 180 000 
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The North Central States and the region including Oklahoma and 
Texas contain the largest number of cattle, the so-called “ corn belt States 
- Ohio, Indiana, lEiiiois, Iowa, Missouri, Nebraska and Kansas - accounting 
for almost one-third of the total number. Moreover, as large numbers of 
cattle are yearly brought into the '' com belt ” to fatten, it is estimated that 
half the total beef produced in the United States comes from that district. 
As two-thirds of the cattle are west of the Mississipi, while two-thirds of the 
population are east of the Mississipi, there is an enormous movement ^ f fat 
cattle from w^est to east to supply the demand for beef in the more densely 
populated districts, and this movement has brought about the establish- 
ment of the great cattle markets at Chicago, St. Louis, Kansas City, etc. 
These large central markets slaughter about half the total cattle in the 
United States. In 1903 the distribution of slaughtered cattle was esti- 


mated as follows : 

Head 

At large central markets 6 570 000 

In other cities of over 50000 inhabitants . . . 930000 

In. cities and villages of under 50 000 inhabitants 3 500 000 
On farms and ranges i 500 000 

Total ... 12 500 000 


Further, in that same year, 520000 head were exported alive, bringing 
the total number marketed for slaughter up to 13 020 000 head, of which 
5 500 000 head or 45 per cent, were killed by six companies known as the 
big packers ’b 


680 - Arrangements for the Carriage of Agricultural Produce by Rail in FraneCj 
especially on the Faris-Lyon-Midlterranee €o.*s System. — bovsigues in 

BulleHn mensuel de rOffice d'es Renseignements agricoles, Year 13, Nos. 2 and 3, pp. 194- 
212 and 300-329. Paris, February and Mardi 1914. 

The writer deals with the chief arrangements made by all the French 
railways for improving the carriage of agricultural produce. He describes 
the ice stores and the perfection of the rolling-stock on the vState railway, the 
lowering of tariffs for milk by the Est Co., the fitting of vans for mushrooms, 
beer, bananas, beets and pulp on the Nord, and the various arrangements 
made by the Paris-Lyon-Meditenanee to encourage the trade in fruit, early 
vegetables and flowers. The last-named will be dealt with here. 

From the agricultural point of view, the P. L. M. system is particularly 
rich ; the natural resource? of the districts it serves ensure a heavy traffic , 
at all seasons : cereals in Brie, Beauce, Limagne and Lower Burgundy ; wines 
in Burgundy, Franclie-Comte, Auvergne, Languedoc and Provence ; store 
cattle in the Charolais and the Nivernais ; early vegetables and olives 
in Provence ; oranges and flowers on the Riviera ; fruit and vegetables in 
parts of the valleys of the Saone, Rhone and Durance. The Company also 
deals with the produce from Algeria, Tunis and Morocco. 

Table I shows the progressive increase in the food-products carried 
by slow goods trains. 


AGRacULTUKAL 
PKO!>UCI*S : 
PRESERVING, 
PACKING, 
TRANSPORT. 
TRADE. 
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Carriage hy slow goods trains on the F. L M. {meiric tons). 


Goods 

1 

1912 

1911 

1910 

Difference 

1912-1910 

Wine 

2 629 000 

2 366 000 

2 655 OOP 

— “ 26 000 

Flour 

I 023 000 

I 085 000 

964 OOP 

4 - 59 000 

Cereals . 

2 335 

I 727 OOP 

I 525 OOP 

-f 810000 

Fruit, vegetables, milk, etc 

950 000 

955 OOP 

921 OOP 

+ 29 000 

Hay, straw 

677 000 

568 POO 

543000 

4- 134000 


The P. L. M. Co. has made special efforts to increase the traffic in 
fruit, early vegetables and flowers by express train ; for this purpose trains 
have been speeded up and the best possible conditions arranged. Table II 
shows the amounts of these goods carried by express service. 

Besides the ordinary post-trains, the Co, runs eight or ten special trains 
for perishable goods daily ; their average speed is 40 m. p. h,, so that the run 
from Marseilles to Paris (536 miles) is done in 22 to 24 hours and that from 
Avignon to Paris (458 miles) in 18 to 20 hours ; these times include unavoid- 
able stoppages as well as the collecting at the various departure stations. 

In 1911 this organization was completed by special arrangements ut 
Chasse, a Station 13 miles south of Lyons on the left bank of the Rhone. 

Arrangements at Chasse station, — The station is on the Paris-Venti- 
miglia line, and is the junction for three branches : Lyoiis-Nimes by the 
right bank of the Rhone ; Roanne-Lyons, via St. Etienne; Paray-le~Moiiial- 
Givors. Goods can be sent to Paris and England by three routes: vSt. Etienne, 
Lozamie or Dijon ; to the Est R}^ via Dijon Is-sur-Tille ; to Germany 
via Bourg-Besancon - Belfort ; to Switzerland via Amber ieu-Geneva. 

The vans passing through Chasse number 60 000 yearly ; the packages 
are rearranged so as to make up whole trains requiring no shunting other 
than the dividing up at junctions ; in this way 6000 vans are liberated. 
The Chasse station is informed by telegraph of the composition of the trains 
arriving, and has a practised staff who put right irregularities in packing 
and examine the labelling. The compensation for loss, delay and damage 
paid on the Paris markets, has been reduced to 000 fr., or 1.51 fr. (about 
IS 3/^) per ton. 

The P, L. M. Co. has also arranged with theNordaiid Est Cos. and the 
German vState railways for through fast services ; these allow perishable 
goods to arrive in excellent condition 021 the markets in London, Berlin, 
Cologne, Frankfort-on-Main, etc. The times are as follows : 

Avigaoii to I^ondon - 37 houts 

' Avigaoii to Frankfort-on-Main ..... 39 » 

Avigaoa to Berlin (Anhalt sta.) 57 » 
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Tabi^b II. 


Fruit and vegetables carried by express train on the P. I/. M. {metric tons) (i). 




X912 

1911 

1910 

Bffierence 

1912-1910 

% 

Table grapes . 

Fruit. 

37 562 

3 ^ 597 

34394 

+ 

9 

Cherries . . . 


14293 

II 717 

9271 


54 

Strawberries. . 


6551 

5 993 

6553 

- 


Peaches. . . - 


5708 

11752 

4334 

+ 

32 

Apricots ... 


4 802 

2 113 

2 509 

+ 

91 

Plums .... 


4235 

2195 

2731 

H- 

56 

Pears .... 


3886 

4518 

3079 

+ 

26 

Other fruit , . 


12 568 

9631 

9844 

+ 

28 


Total fruit traffic . . . 

89 625 

80 516 

72714 


23 

Principal desHnations : 

( Paris 

29 500 

30 300 

29 406 

+ 

0.3 

Prance. • • • 1 

I^yons ......... 

4400 

3 800 

3900 

1 + 

5:3 

! Saint Etienne 

200 

2 500 

2 400 

— 

8 

f 

Other companies .... 

8 300 

8 100 

7 000 

+ 

19 

/ 

Germany 

14 300 

8000 

6900 

. 4 - 

107 - 

1 

. England , 

5200 

4 200 

4 000 


30 

Abroad . - . < 

Switzerland. ...... 

7700 

6 800 

4 800 

-f ' 

6q 

/ 

■ Other countries (Belgium, 






\ 

Austria, etc.) 

400 

400 

900 

: — 

56 

iUgerian contribution to traffic on the 
system: 

9 506 

1 , 7 200 

7 900 

+ 

20 

including grapes .......... 

8 600 

7 060 

7 700 

4 - 

12 

Cabbages . . . 

Vegetables. 

23 132 

17299 

, :! 

i 12 944 

+ 

79 - 

French beans . 


19 949 

20 877 

H 553 

.. 4 - 

31 

Salad .... 


18662 

16 1S3 

16 806 

4 * 

II 

Artichokes . . 

.V ■ ' ' , ' ■ 

X 3 934 

10388 

II 419 

' +: 

22 

Tomatoes . - . 


13 363 

15 012 

13 639 

— ; 

2' ' 

Melons .... 


II 571 

9 ^57 1 

7 070 

4 - 


A^ra^us * . 


8 710 

9 646 

,8.331 


■ , 5 ',' , 

Green p^s * . 


6 127 

5 205 

7575 


19 

Other vegetables . . . . ... . . » • • 

i ^4 493 

26255 1 

23 296 

4 -“ 

5 

^ '/ Total vegetable, traffic - 

139041 

130 722 

115^33 

; 

20 

Principal dfsiinatioHs: 

'' Paris' 

29 000 

30800 

28 700 

■4 

> X 

Pttoce . . . . 

1 I,yonS .... 

10 300 

12500 

7 600 

7 600 
4700 

4- 

35 

36 

] Wnt-Etienne. 

6400 

4 " 


V Other companies ... . 

19300 

18 100 

12000 

4 - 

6i 


f Germany ....... 

14 300 

6 900 

8000 

4 

79 


1 ; England ,v 

1360 

600 

800 

+ 

62 

Abroad » . . ^ 

I Switerland. . . -»■ . . . 

12 700 

II 300 

^900 

4 * 

28, '■ 

A.."'' j 

1 Other countri^ (Belgium, 
[■ vAubtria, etc.) 

I 300 

I 600 

I 200 

4 - 


A^erian contribution . 

6<^ 

8200 

9100 

' — 

,'' 27 ' ■ 


;v (i) I metric ton *= 0,984^ long ton* 
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The Company lias 2847 fast vans (type H. P.) ; these are well ventil- 
ated; the walls and roof axe double, with an air-jacket, so that deli- 
cate goods keep well. 

The Company has sent commercial agents to study packing and outlets 
for produce on the spot. It has got into direct communication -with foreign 
purchasers and the French producers. It has published notices on ex- 
porting and distributed them free. At the Marseilles and other exhibi- 
tions it arranged packing competitions ; it also defrays the expenses of exhi- 
bits of the “ United P. L. M. Producers 'h these took 82 prizes at 
Turin in 1911, In Paris, in 1913, it arranged an exhibit covering 700 sq. 
yds. and containing 5 000 dozen flowers from the Riviera. Educational 
journeys to Eondon, .Scotland, Belgium, and Holland have been arranged 
for produceis- 

On the Paris market the Company keeps an inspector to settle small dif- 
ferences oil the spot ; he also considers proposals for improving the service. 

In 1909 it distributed in the Carpeutras district thousands of plants of 
a strawberry much in favour in Germany ; in 1911 and 1912 Mirabelle plum 
trees and greengage trees were distributed, as well as plum grafts. Grafts 
of very late table grapes were also distributed, and in 1912 and 1913 tomato 
seeds from Naples. It has experts to advise as to |)lantiiig, and arranges 
lectures, field demonstrations and agricultural journeys in France and 
abroad. Further a series entitled ‘‘ Publications of the P. E. M. Co. ” has' 
been printed. 

Easily, freights have been lowered on its own system, as well as for 
through carriage to other systems and foreign railways. In this connec- 
tion a prize of 100 fr. (£ 4) has been aranged for prunes leaving France by 
the Noid and Quest Cos. 

Flower trade, — The principal lines for flowers from the Riviera are : 


Paris. 

England via Boulogne. 

Gennany via Petite Croix. 

Belgium, Holland and Germany via Jemnont-Herbestal. 


Almost all the Riviera flowers are sent in postal packages of 5 kg. 
(li lbs.); they are packed in flat reed baskets, which are stacked in ordinary 
vans. 

Table III shows the extent of the traffic in the last ten years. 



957 


AGEICTJI,TORAI, PEODTJCTS: TEANSPOET. 


Tabi,e III. — Flowers carried by the P. L. M. (metric tons). 


Winters 

Paris 

England 

Germany 

via 

Petit-Croix 

and 

via Paris 

Geneva 

and 

Switzer- 

land 

- 

BQTond 

Paris, 

various 

Total 

1903-1904 

2 692 

2 381 

I 126 

II5 

814 

7 I2S 

1904-1905 

2037 

1813 

I 061 

134 

I 152 

6197 

1905-1906 

264S 

2 3II 

1953 

173 

656 

7741 

1906-1907 

2504 

1 808 1 

1 825 

1 190 

714 

7041 

1907-1908 

2757 

2 168 

2629 

^71 

731 

8456 

1908-1909 

3401 

2 I7I 

2982 

181 

I 194 

9929 

1909-1910 

3338 

I'Sya 

3272 

196 

I 096 

9 7^3 

191O-191I 

3568 

2256 

3504 

2X1 

I 260 

10799 

19II-1912 1 

3686 

2 no 

3156 

198 

I 217 

10 367 

1912-1913 (i) ! 

3836 

2547 

3620 

232 

1348 

11583 


(i) Fnmt October 1913 to end of March 1913. 


A collecting train arriving at Marseilles at 6.30 p.ia. brings in the vans 
from the various stations, the most distant having started at ii a. m. They 
are forwarded to Paris by two regular fast trains, one of which runs in two 
parts from November 15 to May I* 

Flowers leaving Nice at i p, m. arrive : 

Paris, next day at 10.30 a.m. {= 21 season, or 8 a.m. 

(=19 hrs.) in the height of the season. 

Boulogne, next day at 6.30 p.ni. («= 29% hrs). 

I^ondon, second day at 4 a.ni. (— 39 hrs.). 

Brussels, second day at 5 a.m. (— 40 hrs.). 

Prankfort-on-Main, next day at ii p.m. (=33 hrs.). 

Cologne, second day at 7 a.m. ( « 41 hrs.), 

Berlin, second day at 8 a.m. (« 42 hrs.). 

Although the route from the Riviera to Berlin through France is 180 
miles longer than the one through Italy (Chiasso-Bale), the time is the same 
and the French route costs less. 
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68i “ Beeree of llie Presitot of tlie Freneli Eepublie, April 18, 19143^ relating ■■ 
to the toportatloDi Into Algeria of Plants other than fines and Resln-yieling 

Trees (I). ---journal officiel de la RSpubliqm Fmngaise, Year 46, No. 113, p. 3798. 
Paris, April 26, 1914. 

Art. I. — Woody plants (other than vines and resin-yielding trees), 
palms (rooted or not), and the fresh parts of these plants, coming from 
foreign countries and from the I^iench departments of Alpes-Maritimes, 
¥ar, Bouches-du-Rh6ne, Gard, Hkault, Aude, Pyrenees Orientales and 
Corsica, may only be taken into Algeria through the ports to be designated 
by the Governor General of Algeria, or at the points on the Algero- 
Tunisian frontier to be determined by agreement between the Beylical 
Government and the Governor-General of Algeiia. 

On arrival at the ports or the points on the land-frontier, these pro- 
ducts will be disinfected in buildings prepared for the purpose and under 
the direction of technical experts chosen by the Governor-General. 
Such disinfection will be carried out by means of a mixture containing 
gaseous hydrocyanic acid, the strength of which, will be determined by ' 
the said technical agents. 

The operation will be carried out at the expense of the interested i 
parties. Exceptionally, when the consignments are accompanied by ' 
a phytopathological certificate granted by the Service of Pliytopatho- ; 
logical Inspection and are sent from establishments under State control, 
they will be exempted from disinfection, provided their freedom from all 
parasites is ascertained by the technical agents mentioned. 

In case they are not passed, the importer may decide whether they 
are to be disinfected under the conditions laid down above or returned 
to their place of origin. 

Art, 2 . — Citrus fruits imported into Algeria will be disinfected undet 
the conditions laid down in art. i for woody plants. 


(M). 


(i) See also No. 2026, B. Juae 1911 and No. 1347, B, Sept. 1912/ 
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Art. 3. — Infringements of the regulations of the present decree 
and of the orders made for carrying it out will be punished by a fine of 
50 to 500 fr, (£3 to £20). 

Art. 4. — Persons convicted of having introduced any of the objects 
mentioned in arts, i and 2 without declaration or by means of a false de- 
claration or by any other fraudulent device, will be punished by imprison- 
ment for from i month to 15 months and by a fine of from 50 to 500 fr. 

Art, 5. — The punishments laid down in the two preceding articles 
will be doubled for a second offence. A second offence is established when 
a first judgment tinder this decree has been given against the offender in 
the pretdous twelve months. 

Art. 6. — Article 463 of the Penal Code is applicable to convictions 
under the present decree. 

Art.. 7. — Woody and herbaceous plants coming from Prance wdll 
be admitted into Algeria, with the earth surrounding them, provided 
they have been raised in pots at establishments listed by theMnistryof 
Agriculture under article 9, § 6, of the International Convention of Benie. 
For plants coming from foreign countries, this condition will be replaced 
by the obligation, on the part of the interested parties, to obtain a permit, 
supplied by the Governor-General of Algeria previous to the despatching 
of the goods, and after seeing a special declaration signed by the French 
consular authority of the place of origin. 

All the regulations pf the decree of March 10, 1894, not contrary to 
the present decree, axe maintained .. 

Art* 8. The decrees of January 25 and November 22,1909, are 
abrogated. 

Art. 9. — The Minister for the Interior, the Minister of Finance 
and the Minister of Agriculture are entrusted, within their r^pectiye 
spheres, with the carr3ring out of the present decree, which will be published 
in the Journal Officiel of the French Republic and inserted in th& Bulletin 

of the Government of Algeria. 

61 - Act allotting 500 000 Francs to the Minister of AgricuHure of France for 
the Control of Voles (i). — journal Offidel de la MipuUi^u^ Frmpaise^ Year 46, 
No. 1 16, p, 3854. Paris, April 29,1914. 

The President of the French Republic has promulgated an Act , dated 
April 23,. 19x4, of which the following is ttie purport : 

Sole clause. — A sum amounting to 500 000 francs is granted, from the 
1914 budget, in addition to the provisional grants allocated by the Acts of 
December 29, 1913 and February 26, 19x4. The suin will be inserted in a 
special article of the Ministry of Agriculture, bearing the N O; 27 bi$t and 
'entitled '" Grants to Ccmmunes, Syndics Agricultural Associations 

/for the Destruction of Voles. iSxpehses of Organization of Control Mea- 
sures The present Act/disctisscd and passed by the Senate and by the 
^ Chamber of Deputies, wifl- be in f 6^^ law of the I^and. 

'(ij also .No. 3^85, April 1914. " ' ", 
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DISEASES NOT DUE TO PARx\SITES 
AND OE UNKNOWN ORIGIN* 

683 - Lea!"Ciiif;iE Potatoes aM its CoBEeetion witli leerosls of ttie fliloeia. — 

ScHANBERy R. and Tiesenhaxjsen, M. in MitteiHngen dcs Kaiser Wilhelms Insiituts fut 

Landwirtschaft in Bromberg^ Vol. IV, Part 2, pp. 115-124.. Berlin, 1914. 

The writers ‘mdshed to control the investigations of Qtianjet (1913), 
which led him to believe that leaf-curl of potatoes (BlattroEkrankheit) 
was due to necrosis of the phloem. Among the material examined was 
some of the same as was used by Quanjer. 

It was ascertained that : i) Necrosi*^^ may appear in plants not affected 
by leaf-curl (either in quite sound plants or in plants attacked by '' Krauseb 
krankheit'h etc.), and sometimes in a much worse form than in those affec- 
ted by leaf-curl. 

2) Such necrosis usually begins towards the apex of the stem, no 
doubt owing to the fact that the young tissues are more sensitive to 
assimilatory disturbances than the old ones. Further, it is more prevalent 
towards autumn in nearly all plants. 

3) The phloem of the potato seems to be specially susceptible to 
this alteration, while in the tomato, which often suffers from strong leaf- 
curl, no important necrcsis of the phloem has been observed. Thus, 
the phloem of the potato seems so susceptible that it may become necrosed 
without the plant appearing abnormal or losing its vigour, 

4) General necrosis seems to be infrequent : the disease is generally 
limited to a portion of the phloem, so that complete interruption of the 
descending sap is very rare. 

5) Signification of the necrosed phloem has never been observed. 

The writers believe this condition to be a secondary one, appearing 

in consequence of functional disturbances taking place in the leaves. 

684 - Obsenratiois m Bramble-leaf of Vines In Himgary (i). — Bernatsky, j. 

I In Zeitschrifi fur Pflanzenkrunkheiten, Vol.' KXIV, Part 3, pp. 129-139, ligs. I--2. 

Stuttgart, 1914. 

From observations in the vine districts of Hungary, the writer has 
ascertained the following facts with regard to the bramble-leaf disease 
(Krautern des Weinstockes), 

1. It attacks old American stocks only on low ground, particularly' 
depressions and valley-bottoms, on damp, rich and heavy soil, A rise^ 
of a few feet may quite prevent the appearance of the disease in such cases., 

2. Young vines, one or two years old, may be attacked in situations 
favourable as regards height and soil. 

(i) For previotis work on ihm disease see tiie loUowing Nos.: 1911—591 (Feb.), 
1883 — 572 (March), 968 and 969 (June), 1097 (July), 1349 and 2:350 (Sept.), 

1570 (Nov.); i 9I3“"67 (Jan.), 1207 (Oct.), 1302 and 1303 (Nov.), 1394 (Dec.); 1914—289 
(March), 460 (May), 576 (June). , ' (Ed,). 
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3. In many rather old vines examined (hybrids of Ripestris, Rnparia 
and Berlandieri) it was found that the swollen part at the top was dead; 
the dead tissue geneially extended from the pith to the origin of the shoots. 
I^urther, there are streaks of brown wood reaching a good way down the 
stem, as often happens after frost damage. 

4. The wood and bark of diseased vines, whether living or dead, 
is very incompletely differentiated, or in other words does not ripen 
off well. 

5. It is interesting to note that diseased plants often come from grafts 
of poorly ripened wood ; this is often the case in quite young vines in fa- 
vourable situations, but yet diseased. For this reason, the writer consi- 
ders the practice of using the ends or side shoots of the canes for grafts as 
unsound, for these parts are nearly always badly ripened. 

6. The roots of vines affected by bramble-leaf were diseased, and 
sometimes even rotten. The writer considers this not as a result, but 
as the cause of the disease, and due to certain soil conditions. 

7. In grafted vines (Vinifera on American stocks) the cause of the 
diseased condition is often to be found in an imperfect binding ; this is 
particularly liable to occur with woody grafts on unrooted stocks. In 
good warm soils, with other conditions favourable, a complete closing of 
the tissues takes place later, but if the weather is unfavourable or the soil 
unsuitable (cool and damp), the wound tends to open wider instead of 
dosing. Eventually it forms a cankerous growth, and the wood at the 
point of union is soft and hypertrophied, and finally dies. This dis- 
turbance of the relations between graft and stock shows itself later in the 
production of the bramble-leaf condition- 

8. Even when the binding is perfect, the disease may appear. It is 
suggested that this may be due to damaging of the graft (e,g, by frost). 

9. In grafted vines affected by the disease, the stock often throws 
out suckers, which also become diseased. 

10. In making herbaceous grafts, the suckers are often not removed 
till the yine is planted out ; they then leave open wounds, which may, 
under unfavourable conditions, spread and become cankerous, thus encour- 
aging disease in the plant. ; 

11. Parasites have sometimes been found to cause the disease, but 
oiily when present on the roots; of these cockchafer grubs {Melolontha 
mlgaris) are the most important, though Phylloxera may sometimes pro- 
voke it. 

It thus appears that the cause of bramble-leaf is to be sought in con- 
ditions which act only indirectly on the canes, the trouble being deep- 
; seated or the result of cattses which have disturbed the whole plant. 
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BACTERIAI. AND FUNGOID DISEASES. 

685 •“ Cto tbe PffeseMe ©I Seri aad Myeeliiim of Mists ii the Caiyopses of 

Ceieals* — - Eriksson, Jacob in Comptes tendus hcbiomadaires des Smnces de i^Ac(h 

demie des 1914, ist Half-year, Vol. 158, No. 17 (April 27, 19x4)! PP- 1194-1196. 

Paris, 1914. 

Referring to Beaiiverie's observations (i) on the presence of the soti 
and mycelium of rusts in the carj^-opses of cereals and other Graminege, 
the writer remarks that he had already described and figured this in 1896; 
in 1901 he expressed the opinion that the presence of the sori and myce- 
lium is to be considered as an abnormal and excessive growth, without 
practical importance in the life of the fungus. After the publication by 
F. J. Pritchard of similar obsen’ations in the United States, Eriksson 
made known in 1912 liis own results on the wintering of cereal rusts. Re- 
sults obtained since have confirmed the opinion that the presence of my- 
celium and clusters of spores on the surface of the caryopses is without 
importance. 

686 - lesislaaee 0! Hybrid Bireet- Bearer fines to Mildew. — pee-laby, e. in 

La Vie anficole ei nirale, Year 3, No. 22, pp. 603-605. Paris, 1914. 

One of the most important properties of hybrid direct-bearers is their 
resistance to mildew {Flasmoj)am viticola). The following among the 
older hybrid.; have been thoroughly tested in this respec t in various parts 
of France : Seibel Nos. i, 2, 63, no, 138, 1000, 1007, 1014, 1015, 1070, 
1077, 2003, 2007 and 2041 ; Conderc Nos. 503, 4401, 7103, 7120, 28-112 
and 106-48. All these can do without copper-sulphate spraying in moderate 
mildew years. The following should under ordinary circumstances be 
sprayed twice : Seibel Nos, 47, 60, 128, 1020, 1200, 2042 and 2044, 

Various new'er hybrids appear to require only two sprayings, but have 
not yet been sufficiently tested ; many of these yield better wines than the 
older ones, so that it is to be hoped that their mildew resistance will be 
confirmed. The following white hybrids may be recommended : Girerd 
No. 157; Seibel Nos. 880 (which might do without spraying), 793, 850, 
2791, 3010, 3021 and 4681 ; several Malegue types, several Conderc and 
two Bertylle-Seyve. 

Two new rose-coloured, direct-bearers (Seibel Nos. 2859 and 2677) 
also appear to be sufficiently protected by two sprayings. 

687 - Wilt Disease ef Sweet Potato.— Harter, L. L. and Field, Ethel C in Zeii^ 

schfifi fm Pflmzmkrmkhiten, Vol. XXIV, Pari 4, pp. 204-207. Stuttgart, 1914, 

The wilt disease of sweet potatoes is characterizedby the wilting of the 

whole plant or parts of it ; the diseased portions become discoloured 
and die ; no wrinkling of the leaves takes place in such cases. The agent' 
or agents of the disease occur in the vascular bundles of roots, stem and 
leaves. 

(i) See No. 879, B, July 1913 and No. 73 , B Jau. 1914. '' , 
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Nectria Ipomoeae Hals, has generally been considered the cause of the 
disease, but a series of inoculations (1500) with various species of Fusarium 
isolated from the xylem of roots and stems and from tubers wholly or partly 
decayed, have shown that F. hyperoxyspomm Wr. (isolated from the xylem 
of the stem) and F, Batatatis Wr. (from the vascular bundles of the root) 
are both parasites capable of producing the symptoms of wilt disease. 

Inoculations of Ipomoea Batatas Poir. with F. hyp&roxysporum produced 
78 per cent, of infections, while with F. Batatatis 45 per cent, became 
diseased. The cultures of the latter were obtained from various parts of the 
United States (Maryland, New Jersey, Virginia and Delaware). 

Inoculations with both species of Fusarium were tried on other plants : 
Solanum tuberosum U., S. Melongena, Lycopersicum esculentum Mill., 
Ipomoea purpurea Roth., /. hederacea Jacq., J. coccinea U., and J. lacunosa 
ly. Only with I. hederacea, which grows wild in sweet-potato fields, were 
podtive results obtained ; both species gave infection. It is probable that 
the disease is spread by means of this weed. 

Inoculations with Nectria Ipomoeae were entirely without result, so 
that this fungus appears not to be the cause of the disease. It appears 
that various species of Fusarium, in particular F. oxysporum Schlecht., 
F. culmorum W. Smith, F. orthoceras App. et Wr. and F. caudatum Wr,, 
bring about tlie rotting of stored sweet potatoes. 

088 - Black Spots on Tomatoes caused by Cladosporium berbamm^ — 

Perotti, R. and Cristoeoletti, U. in te Stamni spenmentali agrane italiane, 
VoL XDVII, Part 3, Pp. 169-S16, figs. 1-9, plates IX-XI. Modena, 1914. 

Tomatoes of a variety with fruits in clusters have frequently been 
observed late in the season with olive-black spots on them ; these are 
nearly circular, and gradually increase in size: they are due to Cladospo- 
rium herbarunt. 

On naturally-occurring spots a bacterium has always been found with 
th^Cladosporiurn: this is described as new under the name oi Pseudomonas 
, polychromigena. An undescribed form of Oospora (Oidiurn} Imtis, var. 
Solani, is also frequently present. ■ 

The writers have investigated the morphology, physiology and patho- 
genic character of the Cladosporium and the Pseuiormnas, as well as the 
relation of the Oospora and the Pseudomonas to the Cladosporium in the 
attack on the fxtiits. 

The Pseudomonas is in no way parasitic, its development being permit- 
ted by the reduction of the acidity of the sap due to the attack of Cladch 
sporium, 

The Oospora is a true parasite of the tomato fruit, but takes no direct 
part in the formation of the s The Pseudomonas and the Oospom 
both tend to; development Of the restricting and 

Inducing the rapidity of its attack on the fra 

' The Cladosporium to infect the fruit through small breaks in 

^ ’ , 

The proportion of fruits attacked in the variety in question is between 
per cent. At present the disease not “ ; serious^. 
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siiould it become so, the best course to pursue would be to grow 
varieties resisting it. 

689 - The Aiatomieal andi Fhysiologfeal Conditions of Chestrat Blanches at- 
taeted by the Ini: Disease, — Petki, I,. in Rendkonti deiu ReaU Accademia dei 
Linceif Classe di Sdenufisichef nmtemaUche e miuraU, Vol. XXIII, Series 5, ist Half- 
year, No. 5, PP* 363-369. Rome, 1914. 

The writer has already expressed the opinion that Coryneum niodo- 
nium Griff, et Maubl. (which he considers identical with C. perniciosum 
Briosi et Farneti) should be regarded as one of the agents in the rapid 
withering of the branches of chestnuts attacked by ink disease (a black 
rot of the roots and the stool), and not as a cause of the disease. 

In 1913 investigations were made on the physiological condition of 
the twigs in trees attacked by the disease. 

Branches three to nine years old were collected from diseased and heal- 
thy trees in the chestnut-woods of Soriano nel Cimino (Batium) at the 
end of November 1913, when the trees had just lost their leaves. Various 
differences were found, chiefly by micro- and macrochemical means, 
between the branches from healthy and from diseased trees. The decreased 
content of certain minerals, such as lime, sulphur and potash, and the in- 
creased content of magnesia, are evidences of a diseased condition, due no 
doubt to disturbances in the functioning of the root-system. It is in the 
mineral food that the earliest and most serious irregularity takes place. The 
destruction of chlorophyll and the disorganization of the chloroplasts in 
the cortical parenchyma should be considered as the natural consequences 
of assimilatory disturbances and reduced vitality of the protoplasm, 
closely connected with the high acidity, absence or reduction of calcium 
oxalate, and increase of gallic acid. 

These conditions no doubt allow the twigs to be attacked by weak 
parasites some time before any diseased condition is visible. 


insect PESTS. 

ufiNERiyuTiEs 690 “ Ittseels Inlurious to Crops in' the lyasaland Froteetorale, — balueu, e. 

in Bulktin of Entomological Research^ Vol. IV, Part 4, pp. 347-351- I/OecIoii, 1914, 
The following insects have been collected on or bred from cultivated 
' plants in 1911 to 1913 ; unless otherwise stated they are from the Upper 

Sliire district. 

: ; , ' Orthoppera. — AcfidUdae. — Maura boMmri Kirby and Ckrotogonm 

A ; sp. are very destructive to seedling tobacco. The following also damage 
tobacco to some extent : Acrida iurrita U. (Uower Shire), Zonoc&rm ekgans 
Thunb., Catantops opulentus Karsch, C. solitarius Karsch, C. vittipes 
“ Sauss., C. meknostictus Schaum, Morphacris fasciatm Thtmb., Oeddms 

cUrinus Sauss., Gasirimargus marmoratm Thunh, G. mahlbergi Stil, Acroi-' 
ylm patmelk K. S*, Oxyrrhepes procera Burm. and Acridium limaium St4l. 

Gtyllidm. — Brachytrypes membramcem sometimes damages cotton, 
by eating the roots. 
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lyEPiDOPTERA. — Noctuidae. — The red bollworm {Diparopsis castanea 
Hmp.) is very injurious to cotton throughout the Protectorate ; Chloridea 
ohsoleta occurs everywhere with it, and besides destro3dng the bolls and 
flowers of cotton, attacks maize, tobacco capsules and chick-peas. Earias 
insulana is not as bad a pest of cotton as the previous two, possibly owing 
to its being severely parasitized by an Ichneumonid : it is generally dis- 
tributed throughout the Protectorate and has been found on Hibiscus. 
Euxoa segetum Schifi. gnaws the stems of tobacco in January and February. 
Prodenia litum F. is worst in the tobacco seed-beds, but it also damages 
tobacco after planting out, and has been found on cotton and maize, and 
even once on tea. The larvae of Plusia orichalcea F., P. chalcUes, Cosmo- 
phila erosa H. B., Gonitis sahulifera Guen. and Aoontia graelkii Feisth. 
are more or less injurious to cotton, eating the leaves up to the time of 
flowering ; on the Upper Shire they are about from December to the middle 
of March. Busseola fusca is one of the worst pests in the Protectorate, 
boring into the st^ks of maize and millet. Pteronycta fasciata limp. 

, (newly described) is uncommon, but would be very injurious if it were to 
increase in numbers, as the larva bores into cotton stems to pupate ; the 
slightest wind is enough to break one of the bored stems, so that the plant 
then dies. 

— Parasa vivida Walk, occasionally appears on coffee, 

. doiUg considerable damage. 

Lymmtnidae. — Eeteyonygmia leucogyna Hmp. is common on mahogany 
{Khaya senegalemis) ; plantations near Somba have been almost completely 
defoliated by it. 

Pyralidae. — The cotton leaf-rolling {Sykpta derogate F.) 

is rare on cotton in the Upper Shire, at any rate about Somba ; further 
north, on the banks of Take Nyasa, it is much more frequent and inju- 
rious. The larvae are largely parasitized by a Chalcidid. 

Tineidae. — Phihorimaea heliopa lyower bores into the stems of young 
/tobacco plants, and is most injurious in the seed-beds. Gracilaria (sp. 
nov.) is common, but not much to be feared; the larvae mine cotton leaves, 
but seem to have little effect on vigorous plants. 

Nymphalidae . — HypoUmnasmisippus 1^. was once, iornid in a cotton- 
field, some plants being defoliated by considerable numbers of the larvae. 

Coeeoptera. — LagriidcB . — Lagria villosa V. devours the flowers 
and leaves of pulse ctops. 

GalermidcB, — Ooih^ca mutabilis Sahl. occurs on cotton, I^eguminosse 
and Cucurbitacese, being especially destructive to the flowers of native 
melons, Diacantha conifem'B^tm. attacks Cucurbitacese and Ueguminosae. 

; The imago of Asbecesta cyanipemis Har. eats the leaves of Ueguminosae, 

: 1 but is not very harmful. Pmhytoma giganiea was found damaging the leaders 
: . ol young cypresses in plantations at Mlanje, oh the top of Mount Sornba. 
;/ - Tenebribnid^B. — ZopJmsis sp. (adult) is somefimes injurious to cotton 
/ and tobacco, wMle Gonocephalum simplex F. does a Httle damage in tobacco 
r:/iilantations. ■, ' ■' ; 

I;:!/,//''' f>ermestid^. ~ DBrme$tes vulpmmp. is.cQmm:onm houses/,/ ■'//;,/: 
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Mcloii-m. — - Mylahfis tricolor Gerst., ilf. imvplecians Gerst., ilf. iicincita 
Bert, and Decatoma catenata Gerst. destroy cotton flowers, while Ceroctis 
ifijufca Gerst. eats the flowers of S03^ benas and A^elvet beans [Mucuna 
fruriens var. edulis). 

Ci4rmHonidi:c, — Thdilarv^otApion armipesWQ.gn, bore into cotton 
stems ; a swelling is produced at the injured part, and the stem may break 
in a strong wind ; the insect is capable of doing considerable damage 
and appears to be generally common in the Upper SMre. Calandra oryzcB 
is very injurious to stored maize and rice. A species of Isanirib is common ; 
the adult eats cotton leaves, but does not do much harm. 

Coccindlidce. — Epilachna dregei Muls., E. hirta Thttnb. and E. pay- 
kulli Mills, are harmful In gardens. Chilomenes lunata F. is veiy useful 
in destroying Aphis gassy pit. 

CassididcB. — Cassida gihbipennis is somewhat injurious to Legiuiii- 
iioS£e. 

NitidtdidcB. — Epuraea sp. eats the stamens of cotton flowers, but is 
of little importance. 

Pimid m. — Lasioderma senicorne F. tunnels into cigars and cigarettes. 

Hymbnoptera. — Tenthredinidcc , — Athalia sp. is very iiijurioits to 
turnips and cabbages. 

Rhyncota. — Aphididce, — The cotton aphis {Aphis gassy pH Glover) 
is very harmul in some seasons, especially’' those with heavy rainfall. A,^ 
brassiccB U. is abundant on cabbages and difficult to destroy with washes' 
owing to its waxy covering. Another species damages beans. Ceraia- 
phis latanm Newst. has occurred on Raphia vinijera in the Botanic Garden 
at Somba. 

Coccidcs, — Pidvinaria jacksonilA^'^st, has been noted in small numbers 
on cotton, 

Coreidce. — Anoplocmmis curvipes F. does some damage to cotton 
hy sucking the sap ; it has also been observed puncturing young shoots 
of mahogany., 

PentaUnnidm, — Ani&stia variegaia Thuiib. damages coffee berries,'' 
while Akiircem sticMca Westw. sucks the young shoots of mahogany. 

Pyffhocoridm. — ■ The cotton stainer {Dysiercus nigrofasciatus vStflI.) 
occurs throughout the Protectorate and is very injurious; Odontopus: 
confusus Bist, has the same habits, but is restricted to the lower and hot- 
ter parts. 

691 - Comtriliillciii to ,the Biology 0! Bibio horimimm^ and its Control — ' 

MOLX, E:. and Pietsch, W. in ZcUschnft fur wissenschaftliche InsckkHbiolctpJe, VoU X,, 

igi4, Parfe 3 and 4, pp. 98-105 and 1 21 -125. Beiim-Sdionebetg, 1914. ' ■ ; 

, Biiia hoftulanus appeared in the Province of Saxony (Prussia) in quite ' 
epidemic form in 1913 ; previously it had only been known to injure beets, ' 
but in this season it attacked spring crops of barley and wheat so severely 
that many fields' had to be ploughed up and resown. 

The damage is due to the larvae, which go on feeding up till the, 
beginning of May, when they pupate at 2 to 4 in. below the surface of 
the soil • ''i 
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The writers have caiiied out a long series of laboratory experiments 
with chemicals and other means for the destruction of the larvae, as well 
as observations on the life- history with a view to finding a point of attack. 
Steeping of the seed gave no results, and contact poisons (sulphate of iron, 
soft soap) had very little effect on the larvae. 

The follovving measures seem to give good results : 

1) In cases of severe damage in spring, the land should be ploughed 
deeply at the time of pupation (which begins in early May) and then w^ell 
rolled ; in this way a large number of the insects are prevented from reach- 
ing the surface, while those w^hich do so will be much weakened. If it is 
necessary to plough earlier in preparation for another crop (say the middle 
of April), thorough harrowing should follow, so as to injure the larvae ; in 
this case little damage is likely to be done to the second crop, though a 
number of insects will emerge. 

2) The best means of destroying the adults is to place wisps of straw 
on sticks about a yard high, in the places where the larvae have been no- 
ticed, at the time of emergence of the gnats : this begins about the 20th 
of May, only isolated individuals being observed as early as the loth. The 
gnats settle by preference on these wisps, and can be collected and killed 
on cool mornings : several hundred may be found on a single wisp. 

3) Care should be taken that no dung, particularly, stable dung, is 
lying about at the time of emergence of the gnats ; farmers believe that the 
insects are spread by means of stable dung. 

The abundance of these gnats in the Saxon province is very likely 
connected with the prevalence of beet aphids {Aphis papmem) in 1911 and 
1912, as the honeydew produced by them is very attractive to the gnats. 

692 Amgrm ovijeniMm, a Hymenopterous Parasite of the Eggs of Ljrgiis 

(i) — Crosby, C. R. and Leonard, M. D. in The Canadian Entomologist, 
VoL XEVX, No. 5, pp, 181-183, figs. 19-20. Eondon, 1914. 

From an egg of Lygus pratensis on Erigeron ramostts, obtained at Ithaca 
(Mew York) in October 1913, a Hymenopterous parasite was reared; others 
were also obtained by enclosing heads of the plant in breeding-cages. It 
appears to be a new species, and is described under the name of Anagrus 
ovipntatus ; it is near A . saga Girault, but difiers from this in several parti- 
culars. 

693 - A lenaaMe Parasite of the Olive Weevil (RhyncMtes ruber). — del 
Guercio, 0 . in Media, Giormle di Entomologia, Vol. IX, Fart. 2, pp. 233-234. Flo- 
rence, 1914. 

The great irregularity in the appearance of the olive weevil {Rhynchites 
tuber Fairm,) (2) and in the amount of damage it does is very likely due in 
part to the presence of a so far unrecorded parasite : this is a minute Nema- 
tode worm, apparently a Rhabdtiis, which the writer has noticed since 1911. 
The worms attack the larvae when they leave the olives and burrow into 

' ■' ; (i) See also No. 1381, B. Sept. 1912. 

(2) See No. 1240, B. Ang. 1912. 


MEANS or 
VREVBNtlON 
AND OONtROL 


{Ed.). 

m. 



OTECTS 
INJTOlOICfS 
TO VARIOUS 
CROPS 


968 INSECTS INJURIOUS TO VARIOUS CROPS 


tiie ground. Once inside the larva, the worm grows and reproduces, ho 
that the host becomes a centre of infection for other larvae. The infected 
larva eventually becomes motionless and dies. After death the body be- 
comes covered with a whitish felt, consisting of numbers of the iNi'ematodes ; 
they are very prolific, so that the number hatching from the eggs is enormous. 

694 - Cciatro! ®! the Second Generation 0! fine Moths hy means of Proteetiig 

Envelopes. -«* AIH-aki, a. in ZeitsoJirift fur Pfimmnkmnkkeiten^'VolXXlV, Part 3, 

pp. 139-148. Stuttgart, 191^. 

The WT-riter has made trials of the protecting envelopes ^ d.uu.Ax 
Xo. 250 053, July 1,1911) for use against the second generation of the vine 
moths {Conchylis amhigmlla and Polyckmis hotrana) ; these were carried 
out in the three seasons 1911-1913, in conjunction with the Vine-growing 
College at Geisenheim (Germany). The envelopes in question are conical 
and open belowu and the opening is gummed ; they are put over the flower 
clusters in June, and the moths coming to lay are caught by the gum. 

It has been found that grapes so protected were hardly damaged at all, 
'while the unprotected ones were sometimes severely damaged. 

695 Laekmdim greeny a New Seale injurious to Coffee in Madagascar. 

VayssieRE,P. — Buhetin de la SocieU cntomologique de France,i9i4, No, 5, pp. 156-157. 

Paris, 1914. — Journal d?.A<iHcultufe tropicale, Year 14, No. 154, p. 125. Paris, 1914, 

The writer describes under the name of Lachmdms greeni a new scale- 
insect sent to the Paris Entomological Station by M. Faiichere, inspector of 
colonial agriculture in Madagascar. This species occurs in clusters on the 
roots and stems of coffee, covered over by cells of earth and bark made 
by ants. It appears to be a serious pest of Coffea robusta and C. liborka. 

Treatment should if possible be carried out before the scales ate 
covered up by the ants. The bottom of the stem and the parts of the roots 
attacked should be laid bare and then washed with a petroleum insecticide 
strong enough to destroy the insects without damaging the plants. Proper 
attention to the plants will also help them to resist the scale and other 
enemies. 

'696 - The Yollow-headed Cofee Borer (Birptya. ptimeps) In Uganda. — 

Gowdey, C. C. in Bulletin of Entomological Research, Vol. IV, Part 4, pp. 279-281, 

3 figs. 1914. 

Dirfhya {NUocn$) princeps Jord. (Cerambicidae) was first recognized 
in Uganda as injurious to Coffea robusta in 1910 ; it has since been found 
on C. arabica , also. 

The bushes attacked can readily be recognized by the accumulations of 
excreta and gnawed wood below them. The branch through which the 
larva has made its way into the main stem can generally also be recognized 
either by the openings of the horizomtal tunnels in it or by its tip having 
turned black ; the latter occurrence is, however, not to be relied upon. 

If the larva is still in the side branch, the simplest way to destroy it 
is to cut off the branch and bum it. If it has gone into the main stem the- 
best thing is to inject a few drops of carbon disulphide or carbon, tetrachlo- ' 
ride into the gallery ; the side branch through wMch it has entered should 
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be cut off dose to the stem, so that the opening can be used for the injection; 
this and all other openings should then be closed with damp clay. 

If the larvae are not killed, the tree soon dies or else gets broken by 
the wind. Coffee bushes less than two years old do not seem to be attacked. 

697 - Pseudoeoceus fitameniosus, a Seale injurious to Tropical Trees, — 

VAYSSEfeRE, P. in Journal d*AgncultUfe tropicaU, Year 14, No. 154, pp. 109-111. 

Paris, 1914- 

Pseudococcus filamentosus Ckll. [=Dactylopius perniciosus) was first 
recorded about twenty years ago in Hav^aii ; it has since spread to various 
parts of the world. 

In 1899 it occurred in Mauritius on Euphorbiaceae and dtrus fruits ; 
later it was reported from Jamaica. In 1906 it was found in Cairo on cotton 
and Alhizzia Lebbek, and by 1909 it had become a serious pest of the AlUzzia 
trees along the avenues of the city. In 1912 the writer recorded it in Erench 
West Africa (Koulikoro, Upper Senegal-Niger) on Ximenia amerioana. In 
1913, German East Africa was stated to be the original home of this scale ; 
it was observed there on native cotton in 1909, and in 1911 was found to 
be highly injurious to ornamental trees in Daressalam. 

' . A tree infested by this insect has its branches and leaves covered by 
masses of white filamentous waxy matter, which sometimes form sheets 
joining one branch to another. Among these masses can be found adult 
, females, eggs and larvae. The recently-hatched larvae migrate in quanti- 
ties to the young branches and leaves ; thence they are easily carried by the 
wind, birds or insects to considerable (fistances. ; 

Severely attacked tres may be killed in a few months. Infection al- 
most always begins at the top ; first the leaves turn brown and fall off, 
then the branches also wither and die. Hundreds of trees were killed in 
this way in Cairo, and also in Honolulu at the time of the outbreak in Ha- 
, waii (1891). 

Till lately the number of host-plants known was limited, but at Dar- 
essalam it has attacked a great variety of trees. The most favoured am 
the following : Albizzia Lebbek, Pongamia glabra, Pithecolobium Saman, 
Eriodendron anfractuosum, Citrus, Acacia arabica and Loranthus ; the latter, 
being a parasite of various trees, tends to weaken them and make them 
more susceptible to the scale. At the same time, the Termimlia tmes at 
I>aressalam, though parasitized by species of Loranthus, were hardly 
attacked. 

Other trees resistant to /this scale are: the spedes of Eucalyptus, 
Pandanus, Plumeria ^BauMnia and Bougainvillea, as well as Pithecolobium 
, 4 ulcei Syzygium guineense, Barrin^onia racemosa, Anacardimn occidentale, 

; ' various species of StercuUa, etc. Occasional hosts are : Sapindm Saponaria, 
JChrysophyllum Cainito, LandolpMa ^ip., various spedes, of Ficus and Be?^ 
Khaya semgalensis, co^oob, Melia Azedarach, various spedes 

\ pi Agave octid, Albizzia, Xif^ etc, Mangifera indica, which 

badly attacked at Daressalam in 1912, should also be dassed here. 

Among natural enetnies so far know should be mentioned two Cfialpidids 
as internal; par^tes in a predatory HemeroMd 
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larva (Neuroptera) in Cairo, and three Coccinellids : Exochomus mgroma- 
culatus, Scymnus indudens and Cryptolaemm montrouzieri. The last- 
named ladybird, coming from the Cape, was found very efficient against 
this scale in Hawaii, and shonld be acclimatized in various parts of 
Africa to keep scales in check. 

In new centres of infection cultural methods and insecticides should 
be given preference over introduction of natural enemies. In particular, 
resistant species of trees shotild be chosen for parks and avenues, and infes- 
ted trees of no economic value should be destroyed ; Loranfhus should also 
be removed. The best insecticide seems to be petroleum emulsion (6 to 
15 per cent.) applied as a winter wash ; mixtures of petroleum, soap and 
lime are also good. 


AJbFREDO RUGGERI. gerente tesponsabile. 
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FIRST PART. 

ORIGINAL ARTICLES 


Agricuiturai Education in the Netherlands 

by 

Dr. Z. H. M. VAN DBS Zande. 

Inspector of Agricultural Bducation. 

Higher Agricdlturae Edocation. 

The seat of higher s^cultnral education is the National College of 
Agriculture, Horticulture and forestry at Wagerungen. Previous to 1906 
tiiis college was connected with the National Agricultural School at Gronin- 
gen, the National Horticultural School and the Municipal Collie, all font 
being under the management of the same board. Since its separation from 
these other institutions the Wagehingen College has undergone considerable 
devdopment both as r^ards attendmice and equipment. *ri^Chingisnow 
bondiicted on academical lines ; the' cour^ are open to ah, but only students 
who have been through the secondary schools (modmn or diassical) are ad- 
ttiftted to the examinations. It al^dy pcissrases ^d laboratories, a 
V Bbtary, buildings for feeding experiments, etc., about 100 acres of land and 
a special hothouse for tropical plants. The foUowihg institutions are 
ilstainhed to the CJoBege ; i. Phytopathological IiMtitute, which is also the 
: feadquhrters of the Government Service for the j^tection of plants. 

: 2, The ; Institute f6f Agriadtnral Machinery and ConStraction. 3. The InSti- 
' ia^ fet the St^;ar Iinhistry,. which undertakes inbte espedally the training 
yqtisg iaen & fhe ®ast Indian sugar plantations. 4. The recently founded 
Btee&g;I«tiStnte.': 'v 

' ' The Sfc^ of eoBsisfe of 28 lectureis^ a^^ 

''iiiWte. ■ is'gi'feh'itt.'all hranches' of ■ 'ag^ictdture, horticultnie ■ asp ^ 

: , isaast'ty'yf otii’D^hEBd,^ At present 24^'<^dMt8' arein'att^dah^;' ■ 

. ' 4 f § 4 hiVe' ■^eeisl^d'’hi'' '©atch, ngricnlfad 3 :e,'' 3 g in tro^caiagri.e#i^i:; 
hottkiaitittei''5"M'©htiSh, fecrestry', midV44;'jh ' tih^sal ' 
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2. Seconbary Agricubturab Ebitcation, 

Tile secondaiy agricialtural schools comprise the National Agricultural 
School at Groniiigen and the Colonial School at Deventer. In 1896 a' 
so-called '"Indian class” was founded at the National Agricultural School 
to deal with tropical farming. In the colonial school the course lasts three 
years, at the Groningen school two and a half years. Both schools are well 
equipped as regards qualified masters for teaching natural science, agri- 
culture and other technical subjects. (For curriculum, etc., see Tables 
I and II in appendix). 

3. Special ScHooiyS and Special Courses. 

(a) National Dairy School at Bolsward, — The course at this school 
extends over two years and is intended specially for managers of butter 
and cheese factories. Besides practical cheese and butter making the prin- 
ciples of commerce, book keeping ,and commercial correspondence in 
French, German and English are taught. Only students who have had at 
least eighteen months' practical work in a butter or cheese factory are 
admitted, and they must undertake to work in a dairy during their va- 
cation, producing a certificate to that effect at the end of the vacation. 
Forty students were in attendance in the year 1912-1913. 

(b) Agricultural and Horticultural Winter Schools, — The course at 
these schools lasts over two winter terms. There are at present in the Nether- 
lands 9 agricultural and 5 horticultural winter schools, which are on the 
whole very well attended and much appreciated by the country people. 
They are especially adapted for lads whose presence at home is indispen- 
sable during the summer or whose means do not allow them to attend a 
secondary agricultural school. In order to be admitted, it is sufficient to 
have passed through the elementary schools, though the winter schools 
are also frequented by lads who have had a rather better education. The 
instruction given is purely theoretical, like that given in the National Agri- 
cultural College and in the secondary agricultural schools, and it is adapted 
to the special agricultural conditions of the districts in which the schools 
are situated. In the horticultural schools some facility for practical work, 
is afforded by the school gardens. In the year 1912 the agricultural and' 
horticultural schools were attended by 349 and 155 pupils respectively. 

The directors of these schools are usually specially qualified in agricul- 
ture; or 'horticulture 'and have under them one or two 'permanent teachem 
and, some temporary elementary school teachers. Further details of the 
curriculum, are ^given in Tables III and IV. Only pupils over x6 years of 
age are admitted, fox in the Netherlands, as in^ other places, experience has 
shown that the older pupils profit most by the instruction. It is wery 
desirable that the lads should attend , continuation classes in the intervd 
between leaving the elementary schools and joining the winter ^hools. 

' Such'^ classes' exist in the country, but hitherto too little has been^done hr 
'their' development. ' 
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The fees at the winter schools are low, at most i6s per term, while books 
etc* amount to about £2 per head. As most of the pupils five in the imme- 
diate neighbourhood of the schools their total expenses are very moderate. 
If the pupil cannot afford it, the payment of the fees is not insisted upon 
and in such cases the books are also frequently supplied free of charge 
by the school* Scholarships are available besides, and allowances are 
made by associations and by the local authorities. 

All winter schools are national institutions; this year, however, the Catho- 
lic Association fo*r Agricultural Education will open a private winter school 
which will also receive a State grant. There is further a school of horti- 
ctilture, which is not a winter school proper but resembles it in character. It 
was founded by the Erederiksoord Beneficent Association with funds 
given by General van Swieten. . 

(c) Winter courses in agriculture and horticulture^ — This form of educa- 
tion is especially intended for those young farmers and gardeners whose 
presence at home cannot be dispensed with for any length of time even in 
winter. The courses generally extend over two winters and include from 
300 to 400 hours of instruction. The lecturers are elementary school teach- 
ers who have undergone special training in agriculture and horticulture. 

The courses in agriculture and horticulture are organised privately 
by associations and occasionally by local authorities, but they are subven- 
tibned by . the State, which generally pays the lecturers and provides the 
material. Such courses are in great request throughout the country, and 
their number is constantly increasing. Unfortunately suitable lecturers are 
often wanting, but it is hoped that their numbers will soon increase; as 
special provision is being made for their training* In the year 1912-13 
a total of 405 courses on agriculture and 119 courses on horticulture was 
: held, with an attendance of 6015 and 2203 pupils respective!}'. 

(d) Agricultural and horticultural courses for adults and special courses. 

' — These courses, as a rule, consist of twelve lectures lasting two hours 
each. The lecturers are usually teachers with much practical experience. 
In the winter; 1912-1913, 131 agricultural courses and 78 horticultural 
courses were held and they were attended by 3729 and 1567 students 
respectively. 

Special courses are given in poultry keeping, horse shoeing, and live 
stock management. 

(ej Agricultural instruction for soldiers. — 6n request of the military 
authorities, instruction in agriculture has been given to the soldiers of some 
garrisons since 1905. This is especially intended for those men who have 
been brought up in the country. A whole course consists as a rule of 12 
lectures of two hours es^ch on questions connected with manuring and Hve 
; stock managelnent. The lectur are generally well attended. In the 
1912-19x3 these courses were held in 16 localities and attended 
^by 565 soldiers.'^ ^ \:r; 

V ! (f) AgriculiuridedmaMm women. • — During the last few years, astart 

been made with regard to instructing the female rural po^ulgtion. 

' KetherlaUds are ;perhk|^^ 'behirid, seyeratothiM^ '<ioinitr|es, ’ 
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Formerly when butter and cheese were made in almost every faniihoiise, spe- 
cial courses were held in these subjects. At present except in a few dis- 
tricts ill South Holland and in the province of Utrecht, butter and cheese 
are made exclusively in factories, and dairy courses are only held in the 
limited districts mentioned above. In districts with light sandy soils, where 
small holdings are very numerous, special courses on livestock manage- 
ment, feeding, etc., are held for women. Of still greater importance^ how- 
ever, are the courses on domestic subjects, such as cooking, housework. 
firvSt aid, gardening. In general the tendency is to get women teachers 
for the purely domestic subjects and special agiicultiirai or horticulttiral 
teachers and medical men for the others. 

Hitherto domestic economy has only been taught in short courses. Only 
one permanent school exists in the country, that at Lierop, which was opened 
in igxi ; it is cMefly a cookery school for peasant women conducted by 
Catholic sisters. This year a new National School of Domestic Economy 
will be opened; for the present, only teachers of domestic economy will be 
trained in it. The courses on domestic economy are usually organized by agri- 
cultural associations who have special grants from the Government. In 
the year X912, 53 courses were held, and attended by 1100 women stu- 
dents. In some places courses have been held for the wives of agricultural la 
bourers; they have awakened much interest and will be continued. 

With regard to the amounts of money granted by the Government for 
agricultural education, it should be noted that out of the total population, 
of 5 41 1 800 inhabitants, about 2 683 800 live in the towns and 2 728 ono 
in the countr}^ In the budget for 1913 the following sums were voted : 


For the National College of Agriculture, Horticulture and Forestry. £ 22 875 

For the two Secondary Agricultural Sclioois » 7 464 

For the National Butter and Cheese-making School « r 130 

For the Agricultural and Horticultural Winter Schools ..... » 9 183 

For other courses 16333 


’ Besides the Government grants, contributions to agricultural educa-' 
tion are also made by associations and local authorities, but as these vary 
greatly no reliable data can be given. 



AGRICTCTORAX# education in the NETHERLANDS 


975 


Appendix. 

Table I. : CurriculuM of the Secondary Agyiciiltutal School at Gfoningett, 


Number of boura per week 


- 

Class X 

Class 0 j 

Class HI 

! 

■ 

Winter 

term 

Summer ! 
term 

Winter 

term 

Summer 

term 

Winter 

term 

}^a(ural Science: Chemistry, Tecimology, i 
Physics, Botany, Zoology and Mine- 
ralogy 

j 

1 13 i 

II 

1 

7 

6 I 

4 

History, Geography, Mathematics , 

8 

5 

I 

I 

3 

Lmgm^^^es: Dutch, German, French, 
English 

1 9 

7 

4 i 

4 

3 

Bcoff>omics , . . . . . . . , , . . . 


i ^ 

1 

X 

I . 

I 

Apiculture. , . . . . . . . . , . . , 


9 

19 

20 

21 

■ Total ' 

I 

32 

32 

32 j 

1 

3^ 

32 


Table II. — Cufticulmn of the Secondary Colonial School at Deventer. 



Number of hours per week 


Class! 

Class II 

t , 

1 ' ; Class HI 

Science: Physics, Chemistry, Zoo- 
\ '.','"logy» 'Botany , u . . . ' 

10 

' ' 9 '. 

1* 54 ^ 

Surveying, Drawing , . . 

7 ,. 

8 


^ ^I^Anp^ages'ix): butch, German,, English, . 

; fJench, Javanese, 'Sunda arid Malay . . . . 


5 % 

6 

'\f Tropic AgfkuUure: General, Special crops, 

' . ' Lite- 'StOdS'- 'manageme^i ' Book keeping ' . , 

: XI ' 

* 3 -% ' .' 

;■ 

: feynmastlca, First aid'' * '• ,• • 


2 ■ ' 

'I 

p\- r . ... '' ' . ' '"^otal . 


' 40: 

39 

'.r‘-3^ac|ical' wdik indnded m ,"the alsOve'time. ' 





s 

10 ,, ■ 

, V.;; 



— ^ ^ — 
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Table III. — Cmnculvm at the Groningen Winter School. 


... — ^ — - - 

I Number of hours pet week 

i 

1 

Class I 

Class II 

1 

Natural Science : ] 



Chemistry, Physics Botany, Zoology 

12 1 

1 ^ 

Dutch, Arithmetic, Surveying, Medianics . . . . , 

6 ; 

4 

Agricuitme: 



Soil and Plants 

4-6 1 

6 

Animal husbandrj'^ and allied subjects. ...... 

10 

12 

Farnuiig and Book keeping. . . ■ 

— 

i 3 

Total ... i 

i 

1 32-34 

! 32 

i 


Table IV. — Curriculum of Horticultural Winter School at Boskoop. 


• ■■ “ ..1 

j Number of hours per week 


Class I 

1 

ClassTi 

Class m 

Nuimal Science : 

Botany, Plant Diseases, Physic‘' and Chemistry . . 

! 

8V1 

1 

5 

13 % 

Horticulture : l 

Plant breeding, Growing of ornamental trees, Fruit | 
growing, nnndscape gardening 


1034 

17 

Commercial subjects: 

Correspondence, Geiman and English, Arithmetic, ] 
Commercial Geography, Book-keeping : ..... 

6 

5% 


Total ... 

21 1 

i 

21 

42 


The Present Position of the Science of Manuring in Germany 

by 

Professor M. Hoffmann, of Berlin, 

of the German A‘fricuUural Society. 

The disctission of this question is made easier by the publication of the 
symposium on New Methods and Aims in Manuring in the March and 
April' numbers of Miiteilungen der D. L, G, for this year. ^ In this article' 
the leading experts express their views, and consideration' of these papers: 
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leads to the resettable conviction that we have not yet been able to 
solve the weightiest problem of the science of manuring, namely how to 
find out, rapidly and surely, the manurial requirements of a given piece 
of land before a crop is put into it. 

Yet there is no doubt that we have got a good deal further in this di- 
rection in the last ten years, and for this we have especially to thank the 
efforts of Konig (at Munster), MirscHERr^iCH (at Konigsberg) Wagner (at 
Darmstadt) and Pfeiffer (at Breslau), who have done much to increase 
our knowledge of the analysis of soils and crops. It is true that water con- 
taining carbonic acid was known to the older agricultural chemists as a 
means of obtaining a soil extract suitable for analysis, but the finer type of 
experimental and critical observation work was not yet undertaken. 

To Mitscherlich belongs the credit of having instituted researches 
regarding the temperature, concentration, and duration of influence of 
this agent, and of obtaining partially satisfactory results from them. He 
succeeded in finding out, with reference to the cultivation of spring sown 
cereds, a regular relation between the quantities found in the carbonic soil 
V extract and those recovered in the harvested crop, although his experiments 
have not yet stood the test of independent investigation. 

It will be interesting to see whether the methods suggested by Eonig 
, for determining the assimilable mineral plant foods of the soil prove re- 
M Konig starts from the assumption, which has a good deal to be 
said for it, that the pioneer work of microorganisms, yeasts and catalases in 
bringing into solution the compounds of potash , and phosphoric acid in 
the soil, is most readily investigated if the soil to be examined is previously 
steamed under pressure. For potash requirements, Konig believes in steam- 
ing for 5 hours under a pressure of 5 atmospheres : as a result of his la- 
test experiments, he arrives at certain standards, as for example that soils 
; of which the potash content rendered soluble by steaming only amounts 
to 5 mgms. per 100 gms. of soil, will benefit by a potash dressing, whereas 
if this figure reaches 8 mgms. the soil does not need potash ; in the same way 
a soil which after steaming, gives less than 4 mgms, of soluble phosphoric 
acid will profit by a dressing of phosphates. At the same time he does not 
: wholly reject as an extracting agent the 2 pet cent, citric acid solution re- 
commended by Gfri<ach of Bromberg more than a decade ago. Unfortunate- 
the indefatigable veteran experimenter has not hiherto, in the course 
of his Comprehensive researches, been able to determine definite relations 
' between the quantity of nitrogen and of Ume taken up by plants and the 
' Absolute quantity of these substances existing in the soil. He is, however, 
of opinion that in this case the percentage content of the dry matter of plants 
pro^des a suftcient cine as to whether these substances are present in the 
Soil' in sufficient' quautity.:,V^^^^^ \ ,, 

’ * Such an, atos^n as/thi? fe a further stimulus toward plant analysis, 
. the appliqab^ty oiw has> in tbe laot few years, been advocated’ . by 

Vv Wagncii' and Bfejffei;; 'Wagtj^’s doctrine, acpori^g to which ameadow the 
; Ihore prgeutly needs mauutmg the cHOf fertilizing agents, jthe . 
^ the content of its air-dried Imy vari^ from the iW a per 
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cent, potash., 0.7 per cent, phosphoric acid, 1 per cent. has already been 

many times confirmed, and steps are now being taken to establish' similar 
standards for spring-sowti cereals. In calculating an analysis of hay, the 
fact must be borne in mind that, as a rule (and my own investigations 
support this), the second cut is richer than the first in P^Os fo CaO, 
as well as in protein, while on the other hand the potash content is 
lower. It may here be remarked that nitrogenous manuring for meadows 
and pastures has come more into fashion in Germany, in the last five 
years than could justifiably have been expected from the opinion hitherto 
prevailing on the subject. 

Speaking generally, however, the pot and field experiments which Wag- 
ner has developed in so masterly a manner, continue to hold the first place in 
the determination of manurial reqnirements ; Hiltner who also showed the 
possibility of applying potash and nitrogen to plants direct through the leaf- 
organs is now occupied in arranging water culture experiments with the 
same object. 

Should the farmer not be in a position to make use of experiments, 
which, after all, only tell what happened on a given piece of land, he would 
do well to call to his assistance the so called ''Soil Statics’*, and keep a 
soil account-book ; though this might not be necessary for the whole farm 
.or for the whole of the arable land, at any rate it would be of value for the 
individual “ hungriest ** fields., Soil Statics, that is, the science of balanc- 
ing the intake and output of the plant foods in the soil in relation touts 
power of plant production, which was, before the introduction of artificial 
fertilizers, a much valued means of determining manurial requirements, 
has not achieved the success expected of it after the recent efforts to restore 
it to favour. Ah the same soil statics, as proved by my own compre- 
hensive experiments, provide the critically minded arable farmer with 
a useful indicator, particularly as to whether a further application 
of potash and phosphoric acid is profitable ; for fertizers like nitrogen 
and lime, which are easily modified or washed out of the soil, the method 
is less suitable/ The subject is fully explained in Part 251 of Arheiten der 
D,L,G. 

A fact which is not without its significance in the practical application 
of statical calculations is the discovery, which has received repeated confirm- 
ation, that the ratio between the plant foods found in the composition 
of normal plants is something like 100 N : 50 PaOg: 150 KaO : 80 CaO, 
although many plants, the Teguminosae for example, show coiivSiderable di- 
vergences from these proportions. ' The farmer who' reckons out his stock 
of the principle plant foods per acre for each piece of arable land on the ba- 
sis"' of an up-to-date and complete soil analysis, and from this substracts the 
quantity of plant foods contained in the forthcoming crop at harvest (al- 
lowing about I per cent, for wastage) on' the above ratio, will be able to 
measure approximately, before the annual crop sowing, the quantities of 
manure which he must still apply to his land. In doing' this, however, fre 
must take into consideration the average coefficients of utilization of the'' 
said plant foods and' all the other factors which influence the productive 
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capacity of the soil. If he continues this calculation in the following 
years, he will, of course, not need a fresh soil analysis, the previous year's 
figures being used as a basis. 

There exists at present no method at once rapid and entirely free from 
objection, of determining the manurial requirements — not the plant food re- 
quirements — of a soil, and there is not likely to be one until the biological 
and coUoido-chemical actions taking place in the soil have been more clearly 
defined. The work of decomjwsition due to bacteria, the numerous sour- 
ces of production of carbonic acid and the conditions affecting the coagulation 
of colloid substances which is important for growth, are matters too com- 
plex and varied, even on the smallest scale, to admit of being expressed in 
incontestable numerical terms, in the light of our present knowledge and 
with our present methods of investigation. 

Apart from the revival of Statics, the Taw of the T^ inim um has very 
recently formed the central point of numerous investigations. The en- 
deavour to find a symbolical representation of this fundamental Taw of Na- 
ture on the basis of Wollny's definition gave rise to a keen competition, 
as described in detail in my report on the prize competition on this subject 
m Part 245 of Arbeiten der D. L. G. In tlfis connection it should be noted 
that Mitscherlich, on the proposal of P. Maze, wants this law, which was 
already known to Karl Sprengel, to be designated *‘The Taw of Physiolo- 
gical Relations ", since the amount of plant-production depends on the col- 
lective effect of a number of growth factors, each of which individually exer- 
cises on that amount a retarding influence proportional to its own proxi- 
mity to the minimum. This suggestion may contain a germ of truth, 
but at the same time the name " Taw of the Mimimum ", chosen by Tie- 
big, will not so soon disappear from the vocabulary of practical scientists ; 
and it may well be preserved for application in the case of plant foods, since 
these are factors over which man can exercise a vigorous control. 

The present current of opinion in this sphere is strongly influenced 
by the fact that certain factors formerly regarded as bring present in excess, 
for example carbonic acid, are now suspected of being present only in the 
quantity. Individual experiments with ornamental plants 
, ^ that flowering in glass-houses Is considerably improved by applications 
#earbon dioxide, made by means of a cy^linder, or by the action of hydro- 
jcMoric acid on marble, or by burning alcohol Similar success was looked 
for with agricultural crops, from the application under the soil, of carbonic 
^4 either in the form of gas by means of pipes, or by means of rapidly 
dee^posing orgonfo substances. Unfortunately this success has Mther- 
tfftbeett practicaSy unattained, but all the same the problem, on which 
V “wt possess a number of accurate studies by earlier investigators, will still 
be kept in -ww, just as for a considerable time the qu^ion of making a 
tpm prolmtiYi u^ of the sun's energy* in combination with artificial/ 
manuripg, km been under discussion. 

® ^ « It is not without mtere^ to recall, in this connection, that 

who e^bJished the Taw of the Vmmtfem of Work by 
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(relation between the utilizable substances produced and tiie quantity of 
plant food consLtmed), succeeded in obtaining an increase of yield amoutit* 
iiig to about II shillings an acre by altering the cropping scheme on his 
estate at Hoheiiau in accordance with this '' Assimilative Effect these 
results he described in a lecture before the Ro^ml and Impexia! Agricultural. 
Society in Vienna. (See Osterreich Agrar-Zeitimg, 19x3, 18). 

In tlis case Bnergetics may be said to pla^^ a part inasmuch as 
Strackosch avails himself, for the determination of the effective utilizable 
value, of Kellner's Starch Equivalents " that is to say, of a conception 
based on “ Energetics 'h as Remy has already pointed out. 

Even, however, if more arable land is eventually to be permanently 
cropped than is at present the case, the sun's energy will still remain no more 
than a powerful contributing factor in the development of private and 
national wealth.- The quintessence of human art in agriculture lies, in 
my opinion, in the correct application of fertilizers to well prepared soil, 
and in sowing productive varieties, 

■ As ScHimzu, of Breslau, has recently shown, the remains of the roots 
and stubble of grain and of root-Cxops do not by a long way leave in the 
soil the quantities of plant food required for the attainment of maximum 
harvests : even if, in the case of Legutninosae, the whole of the aerial 
portion of the plants on a field were also applied as green manure, the. 
utilization of them by the succeeding crop by means of bacterial and 
chemical processes, assisted by the return of plant foods from the body 
of the plants before they are rij^e for harvest, would still, in the majority 
of cases, by no means come up to expectation. According to the pot 
experiments published by Professor Von SEKUHonst in Part 241 of Arheiien 
der D. L, {?., the losses by washing out of nitrogenous green manure are 
very considerable on light soils, so that the utilization during a three-course 
rotation nia)^ be taken at only about 30 per cent. 

The same applies, hi the long run, to the utilization of the nitrogen 
in farmyard manure, which can, however, be greatly improved by keeping 
the liquid and solhl manure separate in the cowhouses ; the liquid manure 
should be kept from contact with the air in a tank with a lid, and should 
also be covered with a layer of petroleum or oil, Ortmaiin, who owns the', 
manor of Schependorf , has been trying for some time to introduce a method ' 
of storage of this kind into general use in Germany, and such endeavours 
are worthy of support, for with nitrogenous manures at their present .price/ 
it makes a considerable difference whether one employs ^ liquid manure 
containing i or 2 per thousand nitrogen or that containing 6 or 7 per thou-, 
sand. Recent experiments have Shewn that liquid manure treated in thiS"' 
manner produces excellent effects, equal to those of ammonia, but it must' 
be thoroughly coveted with earth, immediately after being applied, or at 
least be ploughed in shallow, as in the case of farmyard manure well soaked/ 
with urine (box or yard manure). If it can only be used as a top-dressingi' 
it is profitable to add crude sulphuric acid as a preservative. 

A further series of experiments is now in" progress in Germany, with., 
the object of discovering within what limits home produced ' manures can ^^ 
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be replaced by commercial manures. The trials which have been carried 
on during the last 70 years on the home farm at Wingendorf near Freiberg, 
in Saxony, seem to show that this method of farming cannot be continued 
through several decades without fundamentally impairing the yield, except 
= on good soils containing plenty of humus, and even then, only when the 
remains of the roots and stubble are allowed to accumulate for the enrich- 
ment of the soil. 

^ The majority of the German farms carrying no live stock work princi- 
pally with green manure or, in some parts, also with night-soil combined 
with heavy dressings of artificial fertilizers, while here and there manure is 
purchased from neighbouring towns, or straw is handed over to neighbouring 
farmers to be used for making manure and returned. Farms using only 
commercial fertilizers only exist in isolated cases, or this system is confined 
to the outlying portions of the farm. In any case, it has been found again 
and again that profitable root crops can, as a rule, only be obtained by an 
intelligent combination of home produced and commercial manures, while 
'' . cereals following n previous crop dressed with farm-yard manure drgieen 
: m well for a complete dressing of artificial fertilizers 

; sitited to the previous crop and to the strenght of the soil. It is at universal 
rule* in all the better managed farms, to keep the replacing of pl^nt foods 
,a^ a minimum, or, having reg^^'^ kind of manure, crdi^, and soil, 

the rotation practised and the general cirdimstanc^ of th 
to approach the line of soil enrichment, taking into account the time occu- 
pied by the various farm crops in absorbing plant food/ 

Agricultural chemists in Germany are busily engaged in determimng 
■ th^ titilmation coefficients and the b^t adapted forms in which to aj^ly 
' both home-^produced and commercial manure under the most widely 
conditions ; numerous articte have been published on tte agricul- 
tural value of all these fertilmiig materials, especially the different forms 
:■ of phosphate, potash, and above all nitrogen, such as that contained in 
/ nitrate of s^^^ nitrate of limev nitrate of potash, ammonia, and or^ 

V ^anfe and cyanic nitrogen. Nitrogen is the plant fobd most often present 
M fSe minimum quantity, and unfortunately; it is also the dearest. It is 
/ :ther^^ not surprising that it is this element Whicffi is the subject of the 
, most extensive study, a fact which is also manifested in the numerous appH- 
\ fdr patents having for their object the utilization, for fertilizing 

of the''Uitr<^en of the air. . ^But technical 'ScienOe, is also endeavour- ■ ' 
to make u^ df crude phosphate,' minerals containing potashj, and the 
limes, and to make /them available to ^icultUre as f^ilizing 
7 — With what succe^, Keiffef and I/etnmerniann ha# reported in 

‘ite at beit® worked; at: more' -than 150 'mined, ':andi; ' 

monopoly of’ Germany. The M- 

^ /./'/' =■' ; '' /,; /I 

contain#' 

^ '■ '• ' ' ' '' '■ ■■ ' V' v%' 
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tiire wiE shew whether this will, continue to be the case, and whether the 
deposits discovered in recent years in the north of Spain and elsewhere give 
promise of profitable worMiig. For the present, they can only be regarded 
as of historical interest, in the same way as the working of certain ' 
qnaitzrocks for platinum recently undertaken in ' Westphalia. 

A special interest has become attached in the last few years to the 
three substances magnesia, silicic acid and sodium. Since Professor 
Willstatter ascertained that the colouring matter of chlorophyll contains 
about 4 per cent, of magnesia, but no iron, this base has received the atten- 
tion it deserves, and this not only for the sake of proving Loewe's theory 
of the so-called “ hime Factor 'h Similarly, sodium and silica, which have 
come into prominence on account of the discussions on phonolite and the 
researches into the chemistry of colloids, have become the subject of recent 
investigations ; Schulze, among others, has been able to prove a direct nu- 
tritive effect of sodium. It is true that the preparation named Natra- 
mon an artificial product composed of 75 parts of sulphate of ammonia 
to 25 parts of common salt, has not been able to establish itself in practice, 
but on the other hand an addition of rock salt to nitrogenous manures 
containing no sodium was accompanied by the most successful results; 
especially for plants requiring sodium, e. g. mangels and beets, barley and 
certain vegetables. As regards silica, German agricultural chemists main- 
tain their previous opinions. 

It would take too long, here, to go into the experiments which have for 
their object the investigation of what are called catalytic fertilizers or sti- 
mulants, such as the salts of sulphur, manganese, boron, aluminium, 
lithium, rubidium* As we cannot deal with questions having at present 
no practical significance, we must leave out of consideration the question 
of drilling in fertilizers and using the rotatory spreader, as opposed to the 
broadcasting method prevalent in this country, also the question of the 
applicability of powerful, high percentage preparations of urea, and the new 
composite manures, known as nitrate. of ammonia and. nitrate-phosphate, 
and, in general, all the latest — and unfortunately also in most cases short- 
lived articles which appear on the manure market. The said market 
seems likely soon to be brought under Government control in Germany, ' 
as already elsewhere. 

It is certain that the great increase in the consumption of artificial 
fertilizers (see Table II, p. 984), and the corresponding increase in our crop 
yields, (see Table I, p. '983), which represent an expenditure of some 6op' 
million marks' by the German farming industry, are due not to the supersti'^,' 
tions of ministers nor to unsound or misleading theories,' but to systematic' 
and representative researches, clear sighted regulation of the means of' 
communication, and distribution, on the- widest scale and in the shortest' ; 
time, - of accurate, reports of the results of experiments. In this wotk,-'', 
apart from the advertisement departments of 'the great manure manufac-',.' 
tuiing houses, the chambers of agriculture and agricultural societies,; : 
(notably among them the German Agricultural Society) each have' theii',';'' 
meritorious part, as, have also,. in, particular, the^ schools ^ of 'agrictfiture' with,;'' 
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their travelling instructors, the agricultural colleges, and, of course, the 
experiment stations. It should here be observed that it was also the Ger- 
man Agricultural Society which extended its researches from field, meadow 
and pasture, to orchard, vineyard, forest and lake. At the same time this 
Society afforded financial assistance for the training of young students in 
methods of research and exerted itself to bring to a satisfactory solution 
the interpretation of the results obtained from mahurial esperiments. Since 
the foundation of the Imperial Fund for Advertizing Potash, it has 
fortunately been also possible to introduce the emplo3rment of artificial 
: fertilizers into the tropical agriculture of the German coloiuesin a dear- 
sifted and comprehensive manner, and even to establish there, for that 
purpose, trained agricrdtUTal chemists. 

'Kiere is no doubt that, in spite of being heavily overburdened with 
the work of analytical control of agricultural goods, the representatives of 
German manurial science have made good use of their timey and that niany 
gaps have been filled up in the sphere of knowlec^e entrusted to them witiiin 
the last ten years through thf accurate and mdhodical researches. 

It is a matter for congratulation that the Government and other com- 
^^^tent authorities recognize the activity and succ^ of these esperiment 
stations, and assist in promoting the devdopment of all institutidns of this 
; to Another step to be hailed with satisfaction is that the experiinent 
'^tions ihemselves are seddng to form separate departments, for research 
and control — indeed many are going still further and resolving themselves 
into separatdy located and separatdy administered research stations and 
, control stations. Finally, ,it is to be hoped that; the State may gradually 
assume control of all experiment stations, just as in the same way the ques- 
tion diould be considered of a uniformly regulated training for the rfeing 
: generation of agricultural chemists. Then the far-reaching conceptbns 
and the numerous details introduced in the above-mentioned symposium 
■would more spefedily attain a satisfactory solution, to the great benefit 
'of agriculture and of political economy; 
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TabeE II. — Consumption of commercial jertiUzers in 

German agriculture, i890“i9i2. 



1890 

metric 

tons 

1900 

metric 

tons 

1910 

metric 

tons 

X912 

metric 

tons 

Value 
la miUiotia 
of 

Marks 

i 

1. Bone meal . . . . . . . 

99 i 

i 

63 462 

81 063 

75 500 

C. 93,^ 

2 . Oiiano (artificial and natural) 

45 

37 450 

40 200 

40 200 

” 5 Vi 

3. Super phosphate (incl. misures) 

500 000 

754 944 

I 267 060 

I 640 600 

), 98 

4. Basic slag 

400 000 

878 917 

I 428 633 

I 800 000 

» 81% 

5. Nitrate of soda 

247815 

352 785; 

5^2 137 

630 250 

h 130 

6. Sulphate of ammonia .... 

60 000 

117638 

268 330 

356 I50| 

J) 100 

7. Various (cyanamide, nitrate of 
lime, dried blood, horn meal, 



50 000 

50 000 

60 000 

loo 000 

» 1 8 

8. Potash salts (total) 

219 553 

833 472 

2219037 

2 700 000: 

» 71 

(As crude potash salts) . . 

— 

(774 9r6) 

(i 953 964) 

(2 320 000) 

— 

Total (i) • • • 1 

I 622 257 

3 088 669 

5 906 530 

i 

7 352 700 

c. 512 


(i) Owing to lack of precise data, these figures arc only approximate, except for potash. 


Lime may be estimated at 800 000 to i 000 000 metric tons, worth 
12 to 14 million Marks ; this sum may be set against the mixed manures 
(ammonia-super, etc.) included with superphosphate, so that the final 
total will not be materially altered. 

The prices of the chief artificial manures have diminished considerably ^ 
since 1870 ; this fall is to no small degree due to the competition of newer 
manures, such as sulphate of ammonia and basic slag. The wholesale 
prices have been about as follows : 

Unit of N Uttlt of water- 
in nitrate soluble P* O* 

of soda' in superphosijhatc 


5 s d 

1870 25 96 

1890 X-j 6 6 

1912 ■ - 14 3 5 


Potash salts and limes show no distinct change over the last decade, 
bnt a slight rise has very recently set in. Kainit was at i8s atonin x88o 
and down to 15s in 1900, while 40 per cent, potash salts have been sold at 
about £3 4s per ton since 1890. Since the Potash Law came into force 
(beginning of July 1910) the crude salts with 12 to 15 per cent, of K^O have 
been sold at is per unit (carnallit with 9 to ii per cent, only io<i), while; 
the prepared salts with 40 to 42 per cent. K^O have made isS y^d per unit: ' 
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The Dairy Industry of Great Britain 

by 

C. W. WAUKER-TiSDALE, F.C.S., N.U.D., 

Member of the Council of the British Dairy •Farmers* Association. 


For the last twenty years the Dairy Industry in Great Britain has been 
steadily growing in importance, and dairy farming has to a large extent 
taken the place of other kinds of farming. 

This may be accounted for by the increased consumption of milk by 
: the populace, which has been and still is being educated to realise the 
high feeding value of milk, which has become more and more part of the 
national everyday diet of adults as well as children. 

An estimate made some time ago put it that the anntial increase in 
i:he con^ of milk amounted to some 5000000 gallons, but it is 

doubtful if such will continue the annual figure if the retail price of milk 
is unduly increased: But whilst people are learning more concemihg the 
• ■ value of milk in their daily dietary, it is as yet difficult for the majority to 
realise that in proportion to its cost it is the cheapest food obtainable. Thus, 
r: wlnlst the price of most foods has gone up recently, that of tiiilk also has 
feieen slightly increased. An increase in the price of milk, however, is gen- 
: erally resented by the public, which resentment is apt to show itself in 
the form of a decreased consumption. People would hot, however, endea- 
. vbur to effect economies in their Hying expenses by cutting doTO the quan- 
; tity of milk purchased if they possessed a proper knowledge of the feeding 
, . value of this food in proportion to its cost. Undoubtedly no other food can 
Great Britain at as cheap a rate, taking into consideration 
'■;'>,;'its'food' value. ' , h'. ■ 

of what value is the Dairy Industry of Great Britain at the pre- 
t v ' seht ^ ti^ is supplied in some figttres recently published 

- . , by the Statistical Department of the Board of Agriculture^ by which it is 
shown that the estimated quantity of milk produced, after allowing for 
f;: amount used for calf-rearing, is x 208 ooo 000 gallons per annum. 

% ^ As to the manner in which this milk is dealt with, it is calculated that 
or 850 060 opo gallcrns, is sold as milk, whiirt the value of 
dairy respectively' as; sold' by the farmers is 


' i' 3^.099 

' ' ' '£''^940-000, , « Wtter 

'£■' 1^409 opo .» csbecse. , 

Ssis#; -al^. ^ '' ,to ,^e , ; 

^=ior- -s^e' 'as sw3|6fed'; 

vrfifiati 'badiey-*'alffli'6at8'''|;B3Sm. M^eEaiore'it 
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It would be interesting and instructive to compare these figures with 
similar estimates for say two decades back, but unfortunately this cannot 
be done, such returns not being available. What has happened, however, 
ill recent years is that dairy farming has steadily been taking the place of 
corn growing, and , arable land has been turned into pasture to suit the 
altered class of farming, thus resulting in an ever decreasing area of cultiva- 
ted arable land. 

Where corn growing has not been found to pay, dairy farming has 
generally been substituted, and it has also largely taken the place of fatten- 
ing cattle — a class of farming which has not been very remunerative of 
recent years, owing to the large importation of foreign and colonial meat 
that has come into operation. 

Novr whilst the importation of butter and cheese from abroad largely 
influences the value of these commodities as produced in Great Britain, 
there is practically no importation of milk to affect the value of the new 
milk trade. The populace of Great Britain, whilst existing and being 
dependent chiefly on foods imported from abroad, is fortunately able to 
obtain a supply of home-produced milk to meet its requirements fully, 
Small quantities of fresh milk are imported from countries within easy 
reach of the British Isles, but the quantity is negligible and the trade at 
present shows no prospect of developing. 

Milk selling has been described recently as the sheet anchor of the 
English farmer, and certainly it has assisted him to an extraordinary 
extent when other systems of farming have failed. He realises that he 
is free from the competition created by imports from abroad that exists 
in the case of most other commodities, and thus is able to develop his trade 
without the fear of having to compete with others who can produce milk 
at cheaper cost. The retail price in towns varies from is zd to I 5 4 ^d per gallon. 
In many large towns up to within about four years ago milk was sold at 
Is per gallon all the year round, but it is now generally sold at is in summer 
and in winter, making an average price of is zd, though in many of 
the large towns it does not vary from all is 4 d the year round and is 8 d per 
gallon is charged for the best class trade in London. 

Generally speaking the wholesale price of milk throughout the country 
may be taken as about 7%^ gallon net to the, farmer throughout the 
year after the ireight charges have been deducted. About 8 
is obtained in the winter and about 6 % net in the six summer months. 
The cost of transport in the country generally may be taken as li per 
gallon which conveys the milk up to 100 ' miles. Comparatively little milk 
travels short distances so as to secure the per gallon rate which, 
conveys it for 20 miles. 

It is not the same with the butter and cheese trade, however, for ^ 
these have to compete with imports from very many parts of the globe. 
The imports^.' of butter' into Great Britain' are valued at £24„ooooo0y‘ 
and those of che^e at £7 000 000, which totals more than the ' whole 
amount realised for milk, cream, butter and cheese produced in the cotintry, ^ 
The cost of production in most countries' from which bfitteyniid' chee^". 
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are received is much less, owing to cheaper land, cattle, feeding, etc ; hence 
the development of the milk trade in Great Britain at the expense of the 
manufacture of cheese and butter, as shown in the figures previously quoted. 

The question arises as to what is being done to cope with the increased 
demand for milk and the possibility of the demand being greater than the 
supply. As previously mentioned, more and more arable land is being con- 
verted into pasture, which is the main requirernent for dairy farming ; 
but apart from this must be considered the number of stock capable of 
being carried by the total amount of land available. Farming in Great 
Britain is still regarded as one of the less important industries j though 
there are many movements on foot at the present time to make it more 
productive and to increase the area of land available for agricultural pur- 
poses, by bringing under cultivation soil which at present is more or less 
unproductive. If, however, these points are left out of consideration and 
it is assumed that the present available land is carrying practically all 
;the stock it is capable of doing, which we think is by ho means the case, 

; there is still a means of increasing mUk production; This is by means of 
increasing the yielding capacity of the dairy cows, or, in other words, 
devoting special attention to breeding and selecting animals for high 
yields of milk. A great deal of work is now being dohe in this direction 
by individual ddiry farmers and public bo(He^work that 

merited but little attention. If the average yield pef cow, as is estim- 
ated for Great Britain, is only some 350 to 400 gahons, 'then it 
that much improvement is possible. Milk records are .teing carried out 
by various County Councils and Dairy Associations (i) the results of which 
show the quantity and quality of the milk yielded annually by" each indiv^ 
idual cow in the herd, and thfe inf omation enables the farmer to 
only the cows which give satisfactory restdts. . , ; 

In Scotland a number of Dairy Societies have been st^ed and have 
been in operation ^me filve of six years, with the result that Milk 
Eecord Schemes of great value have been obtained and much growth in 
4Ms is being continued. It is found that in most herds the variation in 
the annual yield per cow is ^eat, for whilst the poorest animal may give 
350 gallons or less the best may be 3delding x 000 or perhaps mdre. Now 
the cost of keeping and tending an animal jdelding^^a^^^ 
miik does^^h^ a poor Cow ; hmce if 'dhly g^ 

td tested capacity ate kept, as much as 50 per mote milk may be 

’ dibtamedfromn rimilarnumber of cows. 


lifost dairy. fartnerSi even men who hav^ heen in' the work 

many 'fear^^'‘'edidoin :know'-the.mi^ 

'milk > recoils.- hav@'-^own;ias' -.wide a 'differ^ce^ between two herds' on:' 

forward' by; 

in ciitie the ':^^d to^Spo in the cohm.pf 


years';* 

54trfffW No. X4‘30f ' 

» I 


'.’'i 'X' 


^ , V ,i, 
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Ntmaerotis dairy farmers, however, do xiot breed their own stock, but 
instead bay cows which they retain for one, two or three years and then 
sell them off fat to the butcher. The calves of such animals are usually 
also sold to the butcher, and this system of dairy farming tends to reduce 
the quantity of milking stock in the country and many of the best dairy cows 
are thus lost. Such may be considered a very extravagant method of 
dairy farming, and to the farmer in this case milk records do not appeal, 
as he does not keep his cows a sufficient length of time and does not retain 
any of the progeny, even of the best ones. 

The favourite breed of Dairy cattle throughout the countr57^ is the Dairy 
Shorthorn — an animal of Shorthorn t5rpe but not of pedigree strain. A good 
animal of this class may be valued at from £ 18 to £25. 

The factory system of dairying is not extensively carried on in Great 
Britain, but in Ireland there are a very large number of Cteameries, and 
butter-making on Danish methods is practised. In England the large centres 
of population require the milk for consumption, but in Ireland there are 
but few large towns and their requirements of new milk are limited, allow- 
ing for an extensive manufacture of butter. Where factories exist in Great 
Britain they usually engage in all branches of the dairy industry, selling 
milk to the towns whenever possible and maicing cheese and butter. The 
former generally gives better returns, than converting the milk into dairy 
products, hence the manufacturing periods are chiefly when milk is plentiful 
and the markets overloaded. Of course in many cases there are factories 
where cheese or butter is manufactured and milk selling not undertaken, 
but these are becoming fewer and exist chiefly in the more isolated districts. 
The greater part of the butter and cheese produced is still made on 
the farms, but even this is rapidly changing and where farrners formerly 
manufactured the milk at home they are commencing the sale of the milk. 

A number of factories on co-operative lines are being established. 
Such factories, started and run by the farmers themselves, are proving a 
very satisfactory means of regulating the milk trade, as when there is a 
surplus of milk it need not be placed on the market and so lower prices, but 
can be converted into cheese and butter. Further, where the milk is manu- 
factured at a factory it is possible to produce an article of more uniform 
quality than is the case at individual farms, and the smaller dairy farmers 
are thus enabled to obtain abetter return for the milk produced on their 
'.holdings, , / \ ' 

> Whilst it is stiE a fact that the finest quality butter and cheese is 
produced at the best forms, it is nevertheless true that the bulk compares 
Vefy unf avotirafely m q with that turned out from the factory where 
skilled labour and scientffic methods are in vogue. Much expenditure 
has been maAe in teaching butter and cheese-making for many years pa^* 
and doubtless some general improvement in farm-made dairy products 
has resulted, but on the whole the return has been smaU in proportion 
to the expenditure involved. It has indeed become generally recognised 
that it is better for a group of formers to start a dairy together, properly 
equip it and employ the best skilled labour rather than continue Iff mm*, 
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facttire of dairy products at home. Better means of marketing are possible 
. and generally better financial returns are the result. 

For the protection of the public, various laws affecting the production 
and sale of milk have been put into operation recently and further re- 
strictions on the sale of milk will come into force when what is known as 
Mr, Burns' Milk Bill at present before Parliament becomes law. Parliament, 
after many years of apathy, has become alive to the needs that the nation 
has of supplies of pure wholesome milk. It doubtless realises that the 
health of the nation depends greatly upon supplies of pure milk, especially 
. ns milk has now become so commonly used in the daily dietary of the 
great majority, and moreover itisthechief food of children who need most 
protection. 

Following upon the reports of the Royal Commission on Tuberculosis, 
whose investigations and findings during the last twenty years have shown 
that tuberculosis or consumption in human beings is largely caused by tu- 
; berculdus milk and meat, an order came into force on May ist by which 
; aff tuber<m^ cattle must be noticed. Such cattle are to be examined 

by Veterinary Insi^ectors appointed by the County Councils, and on their 
r^ommendation afi obviously tuberculous animals and cows suffering from 
tuberculous udders will be slaughtered, compensation to the extent of one 
of the estimated value of the animal being paid to.the; fanner where 
i 4 d^anced tuberculosis is discovered. Where tuberculosis is manifest but not 
advanced three quarters of the value will be paid— in each case half the 
cost of the valuation and examination to; be deducted. 


This is an important move in protecting the public, especially children, 
from tuberculous milk and meat, as unfortunately a fairly large percentage 
iOf tuberculous milk is now marketed ; indeed some recent figures of exten- 
^ye analyses made of I/ondon's milk Supply showed no less than 10 per 
yeni of the supply as containing , the tubercle bacilli. Municipal author- 
ities can exercise powers to prevent the entrance of milk in towns from 
: any source when it is proven to be tuberculous, but such powers are sddom 
: used. WTuist the Tuberculosis .Order will' doubtless in a few years result 
: tke kiUu^ most badly tuberculous cattle, there will still remain 


the animals that are apparently healthy but are really , tuberculous as 
tuberculin test. In several instances private enteiprise has 
l^^barked upon the supply of milk soMy from cows which have passed 
tuberq^ kept periodically tested, , which is the onfy 

Wif of obtaining a, milk supply guaranted fr^ from tuberde germs. 
7 V This alofte is not the only part of .the scheme, as if milk is obtained 
firom ^ must hot be ahowed to get contaminated from 

bdbte it .reaches the .consttmer,^ and-tp- 
ai^d distributed under proper hygienic coudfe; 
' staindard:-^^ quality WMdh 
and 8,5 per 

the coarJsrayf :ls''|roted>;t^^ 
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The law also prohibits the use of any chemical preservative what^ 
ever in milk, though harmless colouring matter is not debarred. Recently 
too the use of preservatives in cream has been restricted and it is now illegal 
to add any preservative whatever to cream containing less than 40 pet 
ceut.of fat. If cream containing over 40 per cent, fat is preserved, only borax, 
boric acid, and hydrogen peroxide are permitted to be used, and all 
receptacles in which such preserved, cream is sold must have affixed to them 
a label printed in letters of a specified size varying with the size of the 
vessel, stating the preservative used, and if borax or boric acid or both 
be present, the percentage expressed in terras of boric acid must be stated 
on the labels. Restaurants and Refreshment Rooms serving preserved cream 
are required to display notices to this effect. 

Appendix. 

Tabue I, — Number of churns of milk delivered daily 
ed London railway stations by the various railway companies in 1907. 


No. 

Great W'estem Railway 3 999 

Uondoii and South-Western Railway ...... 2 477 

Eondon and North-Western Railway ...... i 670 

Great Northern Railway ...» i I53 

Midland Railway i 094 

Great Eastern Railway g $2 

Eondoa, Brighton & South Coast Railway .... 941 

South-Eastern Sc Cliatham Railway 377 

Great Central Railway . 175 

North Uondon Railway X 22 

Metropolitan Railway . , , . . 50 

West Uoiidon Extension 1 6 


Total ... 13 026 chums 

or 13 026 X ^7 

' 221 442gallor)S 

Approximately therefore ' the amount of milk reaching London daily by tails' is, 
221 44'4, gallons and the quantity brought to Uondon by road or produced in Eondon is 
small* 

The North-Eastern ' Railway Company has kindly supplied the following figures for 
the imports o? milk into Newcastle during xgxx: estimated number of gallons x 952 502, 
As this City has a population of 266 603 this means roughly 7.3 gallons per head, but it'' 
should be taken into coisideration that the milk arriTingby rail is by nO, means all the'' 
miik received in Newcastle, as a large number, of farmers in the district conyey to 'and'., 
retail milk in the City. ' ' , 



BAIRY INDTJSTRT OF GBFAT BRITAIN 


Tabbb II . — Quantity and value of cheese exported to each country from 
the United Kingdom in the year 1912, 


Countries to whidi consigned 


Russia 

Gormaiay . 

France . 

Spain 

Egypt 

United Stales of Ajoaerica . * . . . 

Chile. ^ 

Brazil . . . . . . 

Netherlands . . , . . . . . . V; . 

Belgium ............. 

Portugal ........ i ^ .. . 

;';ttAiy 

Philippine Islands and Guam , - . 

Cuba', . . - 4' ' 

Other foreign countries . .... , 

Total to foreign countries . . . 

Channel Islands . . • " • ; . . . 

Cape of Good Hope . . . . . . . 

"Natal 

'.British India . . . . . 

'Australia. < i i 

West Indies., 

'Gibraltar ;■ . 

and , . . • . 

I'vTIans^aal ' 'i, ^ 

' Other Britisl^' poss^ionS' 




)% i^htduded fif aW in Other Icw^gn eonntrlea 
, (if' ,any5-hi : other Brit^, B«^s«9Sion». 


British and Irish Produce 

Foreign and Colonial Produce 

Cwts 

£ 

Cwts 

£ 

149 

704 

1 

* 

, 

604 

OQ 

905 

3235 

475 

2137 

1255 

4 662 

134 

595 

« i 

— 

118 

540 

960 i 

343S 

592 

5291 


420 

186 

$64 

S|5 

— ' 

277 

I 255 

12 426 

49 W 


— 

320 

973 

* 

— , 

2 359 

8 363 

, ■ * 


5037 

' 20:820 

* 

- — ’ ■ 

885 

2754 , 

* 

. 

2049 

7422 



204 

673, 

1061 

5286 

3 547 

12802 

3596 

19 457 

30086 

114^2 

322 

1 216 

2988 

9 720 

334 

1511 

13 017 

40 X52 

146 

710 

5983 

18' 231 

2 181 

10126 

x88o 

, 1 

8313 

I15 

740 



314 

1 5^4 





2053 

'.'7S2x:' 



2651 




8021 

2597^ 

., '■ ••1.534:' ' 

7 547 

26X8 

10971 


233^4 

39 21 1 

;"-:X3<^'5X3" '■ 

854a': 

43^ 781 

69297 

*45''7?S,: '■ 
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Tabee III. — Quantity and value of butte? and cheese imported into the 
United Kingdom from each country in the year 1912. 


Countries from which consigned 

Butter 

Cheese 

Cwts. 

£ 

C^vts, 

£ 

Russia 

683 650 

5 656 742 



Sweden 

335 014 

2 113 S71 

* 


Norway 

30634 

192 183 

* 

— 

Bcnmark {inc. Faroe Islands) 

I 618 048 

10356 001 

>!; 

— 

Iceland and Greenland . , . 

3 973 

21 264 


— 

Oermany 

2355 

12 221 


— 

Netherlands 

SI3716 

641 638 

268 286 

701 696 

France 

246 652 

I 559 452 

16030 

56852 

Italy. ' 

1534 

8 560 

91 060 

306 '287 

United States of America. . 

2596 

15 250 

21 227 

66565 

Argentine Republic .... 

67244 

396964 


— 

Belgitmr . , . ' 


— 

442 

t 429 

Switzerland ^ 

♦ 


12 226 

41 200 

Other foreign countries . . 

119 

i 

657 

I 579 

4478 

Total from foreign countries 

3105535 

18974 803 

410890 

I 178 507 

British India, ...... 

! 

924 

! 3559 



Australia 

549 396 

3 225 886 

I 408 

4903 

New Zealand 

349 012 

2 148 192 

543917 

; I 882 S40 

Canada 

27 

145 

i I 452S 570 

4 347 832 

Other British Fossessions. . 

265 

I 608 

2 

9 

Total from British Possessions 

899 624 

5 379 390 

1897897 

6235584 

■ Total . . , 

4005 159 

M 354 193 

2 308 787 

741:4091 


• IttclttM (if any) in other foreign conn'aics. 
Inclndea (if 'any) la other, British Bossessions. 
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698 - Legislation loi the Protection of Moots in Germany.— i.a»d®irisc/ta/;iicfes 

WochenbhU fur SchUswig-Holstein, amiliches Orf^an der Landwitischaftskammerf Year 64, 

No. 18, pp. 405-406. Kiel, May i, 1914. 

The law of Match 4, 1913, for the protection of moors in the province 
of Hanover has been extended (April i, 1914) to the provinces of Pomerania 
and Schleswig-Holstein. 

The object of the law is to prevent the uneconomical exploitation of 
the moors. It prescribes that plots of land which alone or with others form 
a compact area of moor more than 25 ha. {62 acres) in extent, so far as pub- 
lic interest requires it, can only be worked for peat in such a way as to 
ensure their further profitable use for agriculture or forestry. 

The use of such plots for cutting out of peat requires the author- 
ization of the district committee, for which an application has to be made. 
Before granting the authori.zation a competent ofi&ce to be nominated by 
the Minister of Agriculture, Domains and Forests has to be consulted, as 
well as the Improvements' officials. If requested, an expert named by the 
applicant has also to be heard. Against the decision of the district commit- 
tee the applicant may appeal witHn two weeks to the Minister of Agricul- 
ture. Undertakings which had already begun cutting out peat before the 
Ia%,had come.into force- may continue to work fox:six months longer without 
being subject to the limitations of the new law. 

The aiithOtization to cut out peat is not required when the peat is 
used in the household or farm of the owner, farmer, or person entitled to 
'"'ekcavatepeat Or of/an agricultural labourer under permanent engagement tO' 
the oWherrif „i;he peat, bed* when ^Ms agreement authorises him tovcut peat^ 
'' for his' own household or farm, Further the authorization is not' required 
when the peat is cut for sale, provided apch' cutting be conducted-^ ,by not 
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more than six persons and withont macMnery. The district police, how- 
ever, may issue regulations with regard to peat cutting in order to sa.fe- 

guard the interests of agriculture or forestry. 

699 - Eiperlments with Plots of Different Sizes (i).‘™-scHNEiDEwiND,ia Miftcikn-m 
der Deiilschen Landwiiischafis-Gescllschaft, YYar 29, Psirt 21, pp. 298-300. Berlin, 
May 23, 1914. 

Experiments have been undertaken at the experimental farm at 
Lauchstadt, with the object of comparing the yield from different sized and 
differently arranged plots, and the influence of manuring on the respective 
yields. The plots have been laid out on a very uniform piece of land, and the 
experiments, which are to be continued for a considerable time, are arranged 
as follows. 

I. 30 plots of 9 sq. metres (10 sq. yds.) each, adjoining one another 
without intervals. 

II. 20 plots of 9 sq. metres each, in the form of a square with an mi- 
planted margin 80 cm. (31 in.) wide all round. 

III. 18 plots of ICO sq. m. (120 sq. yds.) each adjoining one another, 
without intervals, and without any unplanted borders. 

IV. 6 plots of 200 sq. m. (240 sq. yds.) each, but otherwise resembling 
Group III. 

In 1913 sugar-beets were sown on the plots. One row of plots' in 
each of the four groups received 1.6 cwt. and one row 3.2 cwt. of nitrate of 
soda per acre, while the third received no nitrogenous manure. 

The returns are only complete for Groups I, II and IV. The yield of 
the plots with borders round them (Group II) was, in the “unmanured 
cases, superior to that of Groups I and IV (without borders) by about 4 
tons an acre of fresh roots. 

The nitrogenous manure had less effect on the plots with borders, 
where more nitrogen and moisture were available for the plants on account 
of the free space, than on the other areas : while 3.2 cwt. of nitrate of soda 
per acre produced on the Group I plots an increase of about 2 tons of roots 
an acre, and on those of Group IV an increase of about 37 cwt., a similar 
dressing only gave an increase of 23 cwt. on the plots with borders. The 
results obtained from the 1.6 cwt. per acre dressing of nitrate of soda do 
not agree satisfactorily with the above. 

700 - The Work of the Buitenzorg Botanic Gardens for 191S. — de jong, a, w. k. 
in MededeeUn'/,en van hei a'^icuUmrcliemisch lahoratomm^ No. VII, pp. 1-49. Ba- 
tavia, 1914. 

The experiments carried out at the Botanic Gardens in Buitenzorg 
during 1913 led to the following conclusions. 

1. Earthnuts ploughed' in green not only increase the following 
rice crop but also the next earthnut crop taken after the rice, 

2. The largest increase with manioc was obtained when complete 
manures were used, but nitrogenous manures alone were almost as efficient. 

{Edl 


|j) See No. 795, B. July 1913. 
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3. No increase was obtained in crops of sweet potato, lemon-gmss 
and eartliiint when dung was added to potassic fertilizers. 

4. Earthniits grown continuously on the same field appear to be- 
come more resistant; the number of dead plants gradually diminishes. 

701 ~ Fomation of ai Agricultirai Office for Tripoli. — Boiktum di infomimvKi 

deU'Vfficio Economico del Mifiislero ddlc Ccicmc, Yiar II, No. 4, pp. 271-273. Rcme, 

April IQI 4 - 

The Royal Decree of March, 1914^ instituted an Agricultural Office in 
Tripoli for the purpose of carrying out experiments of a technical and econo- 
mic nature in that country and to study the means of encouraging the 
native agriculture and colonisation. The office comprises : 

a) an experimental section, technical and economic ; 

b) an administrative section ; 

c) a section including the meteorological, engineering, statistical 
and other departments necessary for the development of the Office. 

The staff of the Office may be chosen from amongst Civil Servants or 
from private individuals possessing the required qualifications and will 
be made up as follows : 

No. 


Director i 

Heads of the administrative and tedmicaldeparlments 2 

Technical experts 4 

Secretary i 

I^aboratory assistants . ' i 

Field men t 

I^ibourer i 

Porter ' . . 1 


In accordance with the suggestion made by the Commission appointed 
to investigate the agricultural conditions of Tripoli, the Minister of the Colo- 
nies has decided to let experimentation precede demonstration and the giv- 
ing of advice, with regard to both technical and economic questions. The 
first director to be appointed to the office is Prof.BECiws, from the Royal 
Agricultural College at Portici, Naples, and he will also form part of the 
Government Commission for investigating the agricultural conditions of 
Tripoli. 

702 - Agrlcultoal Shows. 

United Stales. 

Ocl. 7-17. Wichita (Kansas). -7 International Soil-Prodncts Exposition, held on the 
ocaision of the Ninth International Dry-Farming Congress. 

703 - Agriculteai'CoBgresses. 

Italy- 

1914 Sept, 24-29. Milan. — Tliird National Congress of 'Applied Chemistry. Dr. Viceiitiiii, 
Via Marsala S, Milan. 

' United States. 

1914 Oct. 7-17. WicliiUi ^(Kansas). — Ninth International Dry-Fanning Congress, Seaetary: 
Ralph H. Faxon, Wichita, Kansas. ^ ‘ 
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CROPS AND CULTIVATION. 

704 - SeparaliOB of Soil Partieles according: to tlieir Speeiie §ra¥ity^ and the 
lelatloBs between Plants and Solis, — konig, j. (Report from the Agricaiturui 
Experiment Station at Miinster-in -Westphalia), in LandwiHschaftUcheT Jahtbiicfier, 
Voi. XLVI, Part 2, pp. 165-251. Berlin, 1914. 

1 . Separation of Soil Particles according to their Specific Gravity. 

Tbe writers liave separated out the constituents of seven soils by means 
of liquids of different specific gravities ; the liquid used was a mixture 
of bromoform and benzol, which may be considered as without action on 
soils. The separation was carried out at first by shaking followed by 
settling till the liquid was clear, the floating particles remaining at the 
surface and the remainder at the bottom; subsequently an improvement 
was made by centrifuging the liquid for 10 minutes instead of allowing it 
to stand. Altogether fom* of the mixed liquids were used, with S. G. 
2.36, 249, 2.55 and 2.64, giving five soil fractions. Two of the soils (one 
clay and the other schistose) could not be separated by shaking and settling, 
in the case of the schistose soil owing to the constituents being practically 
uniform ; it was also found that organic material adhered to the heavier 
particles and could not be separated even by continued ^shaking. With 
the help of the centrifuge the separation was better, and even the day and 
schistose soils could be dealt with. 

Physical and chemical examination of the five fractions led to the 
following general conclusions : 

1. The facility or otherwise of the separation is an indication of the 
heterogeneity or homogeneity of the soil. Tbe clay gave none of the two 
heaviest fractions (I and II) even on centrifuging, while the lightest 
(fraction V) amounted to only 1,08 per cent. Of other soils, those contain- 
ing plenty of humus and colloids give considerable amounts of the lighter 
fractions, whilst preponderance of the heavier fractions indicates a soil 
lacking in humus and therefore of low fertility. 

2. Fraction I (S. G. more than 2.64) is almost lacking in clays ; 
in the sand, the loamy sand, the loam and the calcareous soil it does not 
exceed i per cent., while in the schistose soil it reaches 7.3 per cent. It 
consists largely of silicate fragments. 

3. Fraction V (S, G. less than 2.36) contains large quantities of 
organic matter, as well as the bulk of the colloids and nutritive substances 
of use to plants. 

4. It should be noted that fraction V (or in general the fractions 
containing most nutritive material) also contains the largest amount of 
silicic acid, iron oxide and alumina, ix. colloids ; the humus is so intimately 
connected with these minerals that it cannot be separated from them 
mechanically. This tends to support the view arrived at in previous 
work that the humus in the soil is present, at any rate in part, in the form 
of complex hiimate-silicates. 
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5. Comparison of the five fractions shows that in all four soils exa- 
mined in detail (sandy garden soil, calcareous soil, loam and sand) there is 
an almost regular rise in the relative amount of nutritive material from 
I to V or at any rate from IT to V. 

8. The distribution of clay {i.e. the portion of the soil freed by sul- 
phuric acid) in the different fractions varies with the type of soil. 

II. The Relations between Plants and Soils. 

Culture experiments have been in progress since 1904 in connection 
with the work on the investigation of the soil (i), especially with a view 
to determining the relation between the amount of dry matter produced 
and snch properties of the soil as catalytic energy, nutritive material 
freed by oxidation, or by steaming under pressure, osmotic pressure, colloid 
content and oxidizing power. Six types of soil (sand, schistose soil, clay, 
ioam< calcareous soil, and, sandy loam) were used, and the experiments 
were made both in the open and in pots under glass. 

; During these investigations the following points were elucidated : 

1, The plants grown in pots under glass generally gave higher yields 
for a given area than those growing in the open, but tlxe difference in the 
experiments was not so great as in many conducted elsewhere. 

2, In hot dry summers, the absorption of minerals, particularly 
phosphoric acid, may be much greater than in cool rainy ones, but this is 
not necessatily associated with increased production of dry matter. The 
increased absorption of phosphoric acid in hot dry weather is no doubt due 
to increased oxidation, and consequently increased solubilisation, of the 
phosphoric acid in organic combination, owing to increased penetration 
of air into the soil 

3, The relations between the principal nutritive elements absorbed 
tod the dry matter produced are shown in the accompanying table : 


' ' ' ' I 

Parts of dry matter produced for r part of; 

Condltlofis of experiments { 

nitrogen 1 

Phosphoric acid | 

Potash , 

' ■ ■ • i 

I 4 mit 9 

Average j 

1 X^imits 

Average 

' limits 

Average 

i under glass 

59-65 

62 


177 

^8-86 

, 

ro-year average for six soils { . 

( in the open 

57-62 

59 

137-17^ 

163 

36-57 

-48' ' ' 

,30 the very good garden soil 

3*-67 

49 

79-153 

109 

30r-83 

47 

.Previous experiments under various con- 
ditions', . . i, ^ 

30-82 

57 

'92-272 

169 

29-94 

61 


For lime, the ten-year averages gave figures ranging from 61 to xop, 
average 8 3 . It appears that the following values may be used for determiti- 


■'{ x) , ['XjmdWr Vm^&hs^Statiomn, 1907 ;tp, 1,913. 
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iiig tile necessity of naamiring for aii^” particular soil (using averages of 
the various crops) ; 

Relative dfy-matter value: 

Muimnin below Miisimum above 

which maijure which manure 

is not required is required 


Nitrogen 50 62 

Phosplioric acic 100 I70 

Potash 47 §0 


Individual crops show maikeci deviations, as shown the following 
values for potash : 


Cereals. 73 

Potatoes 38 

Red clover 37 

Mangel®. 29 


For lime, ted clover gives a value rsf 31, while the average of the 
other field crops is 126. 

4. The general relations of the foiii nutritive materials to one another 
in the drj^ matter of plants are : 

N ]‘2C.«5 KoO CaO 

200:35-40:130 — 140:75 — So 

. Here again there are deviations for individual crops, in particular 
Teguminosae ; thus the P;i05 per looN is only 19 for red clover against 
44 for the other crops and 56 for mangels. 

5. The sum of potash lime is fairty constant, being 3,0 to 3,5 
per cent, of the total dry matter. 

6. Unbalanced manuring with potash and phosphates, in soil not 
requiring these elements, and especialty in time of drought, may reduce 
the amount of dry matter produced. 

7. In all the soils except the sandy loam, ^'’'ery good correlation has 
been established between the amount of dry matter produced the 
plants and the following chemical or physical properties of the soil : 

a) amount of ammonia absorbed (Knop) ; 

b) amount of potash and phosphates absorbed (M. Fesca) ; 

c) hygroscopicity (A. Mitscherlich) ; 

d) absorption figure for methyl-violet ; 

e) osmotic absorption of water ; 

/) electrolytic conductivity’' (the last three in the Miinster investi- 
gations) . 

8. The best method for determining the amount of potash available 
for plants is steaming the soil for 5 hours under a pressure of 5 atmospheres. 
In the individual experiments as well as in the lo-year average the amount 
of soluble potash down^ to a depth of 6 to 8 in, determined in this way 
was very near the amount, taken up by the plants. 

It may be concluded that soils giving only 5 mgnis. of potash soluble 
in this way per 100 gms. of. soil require potash unanuring, while 'soils. 
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containing more than 8 mgms, do not requite it. Here again, of course, 
individual crops vary, beets and clover taking more than the amount 
considered available 

g. The available phosphoric acid determined by various methods 
does not show any close agreement with the amount taken up by plants : 
it appears that the higher the content of the soil in lime, magnesia, iron 
oxide and alumina, the more difficult is the absorption of phosphoric acid. 
Weather and plant-species are also of importance. At the same time it 
may be said that soils giving less than 4 mgms. of phosphoric acid per 
100 gnis, of soil by the steaming method, require phosphatic dressings. 

10. For nitrogen and lime no definite relation between the absolute 
quantity in the soil and the quantity absorbed by plants has been de- 
termined. 

11, Application of either the electrolytic conductivity or the steam- 
ing tinder pressure method before and after the culture period is useful 
for determining the amount of nutritive material removed from the soil 
by the plant. In these experiments, the amount of phosphoric acid taken 
up ranged from 23 to 34 per cent, (average 29 per cent.) of that in a soluble 
condition after steaming. 

705 - Rocks and Soils in their Relation to the Nutrition of Plants* blakck, b , in 

iand%<i)irtSf1itifUiphen Vefsiichs^'Statio'n-eni Vol. I^XXXIV, Part Vaaid VI, pp. 399-435. 

■Bcrlm, 1914; ' ’ ; ■ 

The writer has carried out vegetation experiments with eruptive rocks 
and crystalline schists having the following percentage composition: 



Quartzite 

■ 

Granite 


schist 


■ ' ! 

2 

3 ■ ' ' 

Si, Oj . . . . . . - 

92.611 

78-552 

73-499 

73-752 

74-399 

Al, 0, 

5*093 

12.145 

14-585 

13.838 

14.065 

Fen O3 

0.520 

1.720 

3.086 

3.588 

2.166 

„Ca' 0 . -.',1 

0.287 

, 0.893 

31.733 

1.866 

1.267 

■its 0 . ■. 

0,607 

0.673 

0.386 

0,720 

0.833 

K, 0 .' . 


4.806 

3.466 

3.900 

4.660 



2.348 

3.946 

3-733 

3.380 

'Pj Og. - 

tmces 

distinct 

distinct 

distinct 

distinct 

traces 

: traices 

traces 

traces 

I^Oss oii,' iguitidu, ' , ‘ • 

0.840 

■ 1.540 

0.466 

0.360 

0.567 


99.938 

100:675 

3 EOI .147 

SOI .735 

^01,337 


; The material u^ in tJie experiments consisted of unweathered rubble 
as it comes from tie quairry. It was then cru^ed so tiiat it resembled 
more or less fine-grainfid ^oats and in this fbrtnit was placed in the culture 
'■■'ikjts.'-' AS'. experiment plants,- .-pate'-, aiid'^peas: -’Were used, .--No manuia_was 
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given, except o.i gni. of ammonium sulphate for the oats. The peas 
received a solution of soil in which peas had grown, so as to inoculate the 
nodule bacteria. Thus the action of any artificial manure on the compo- 
nents of the rocks ma3’^ be said to be practically non-existent. 

The results of the experiments are summarized as follows b}’' the wri- 

ter ; 

1. The four igneous rocks examined, namely- three , granites and a 
porphyry, proved superior to the quartzite schist in the crop of oats and 
peas, but the plant food contained in the quartzite schist was much better 
utilized than that contained in the igneous rocks. 

2. These experiments have demonstrated that mica-potash, espe- 
cialty biotite-potash, is much more accessible to plants than the potash of 
felspar. 

3. Sandstones, according to previous experiments made b}’' the wri- 
ter, are much more suitable for the gi'owth of plants, both for the ainoimt- 
of yield and for the utilization of the plant food, than quartzite schist, 
granite or pQrph3T3'. 

706 - .A Further Case of Soil Sterility in theButeli last Indies. — i^eueboer, F; 

aud Berkhout, a. E. in MedcdeeHn^en van hel Proef station voor dc Java-Suikerm 

dustriCf Year XXII, No, 18, pp. 653-672. Surabaya, May 1914. 

Soil sterility due to the presence of excessive quantities of chlorides 
and sulphates is a well-known phenomenon in the Dutch East Indies ; such 
salts are probabty derived from flooded craters; but a case of sterility 
has recentl}^ been investigated from the Pemalang district which revealed 
the presence of large quantities of soda mostly in the form of carbonate ; 
the percentage being much higher than that given b3' O. Maxor (i) for 
sodic soils at Sipote (Jassj^). This large quantity of soda accounts for 
the curious character of the Java soil : when it rains the soda forms adsorp- 
tion compounds with the soil colloids, thus producing hydrogels, then dries 
out very slowly, undergoing such a large decrease in volume that cracks 
appear at the surface. 

Mamtrial experiments have airead3’“ jiroved that the addition of 1,2 
per cent, of quicklime produces a wonderful improvement, while the addi- 
tion of 3.6 per cent, injures the vegetation but completely changes ' the 
structure of the soil, as the lime displaces the soda in the colloidal compounds 
and causes flocculation. Gypsum employed in similar cases in America 
and India gave even better results, as the sulphuric acid formed neutra- 
lizes the alkali which is injurious to plant roots. 

Analyses mf subsoil water revealed a content of 492 nigm. of sodium 
carbonate per litre,' showing that the soda comes from the subsoil. 

707 - Helatlons nf Certain Higher Plants to the Formation of lltrates in Solis* — 

Eyox, X. I^YTTEETON aud Bizzeeb, J AMES A. in Cornell University AgficuUufal Expert-- 

ment StMion, Memoir 1 , pp. 9-109. Ithaca, N. Y., 1913. 

The relation of timothy grass to the nitrogen content of the soil has 
been studied for six years at the Experiment Station at Cornell University. 

(i) Die Salzbodeti Rumaiuen?, Kithn Archiv, Vol. I, p. 426. 
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During 1907, 1908 and 1909 nitrate determinations were made of samples 
of soil taken from field plats under timothy, maize and oats in rotation, 
Xhe results obtained were no doubt considerably influenced by tbe heavy 
clay soil, which m<ade the movements of nitrates very slow and hence 
emphasized the relationship between the plant at any particular stage of 
growth and the nitrate content of the soil. 

Each plat was divided into sections, of which one was always kept bare 
but received the same soil treatment as the planted sections of the plat, 
thus permitting a constant comparison of the nitrates in the planted and 
the implanted sections. 

It ivas found that : i) The nitrate content of soil under timothy, maize, 
potatoes, oats, millet and soy beans was different for each crop when on 
the same soil and there was a characteristic relationship between the crop 
and the nitrate content of the soil at different stages of growth. 

2) During the most active growing period of the maize crop, nitrates 
were frequently higher under maize than in cultivated soil bearing no 
crop, and under a mixture of maize and millet, nitxates at this period were 
higher than under millet alone, although the crop yields were about the 
same on both plats. 

3) Under both maize and oats the nitrate content was higher dur- 
ing the period when the crop was making its greatest draft on the soil 
nitrogen than in the later stages of growth, but under these crops and under 
millet there w^as no increase in nitrates late in the season when nitrogen 
absorption had practically ceased, although uncropped soil showed a very 
large increase in nitrates at that time. 

4) Changes in the moisture content or in the temperature of the 
soil after early summer had no important effect on the nitrate content 
of the soil under crops. 

These phenomena may be accounted for on the assumption that ni- 
trate formation is stimulated by some processes connected with the active 
growth and absorbing functions of some higher plants, particularly of 
maize. This, together with the fact that the maize plant probably ob- 
tains a large part of its nitrogen in some form other than as nitrates, would 
account for the very high nitrate content of the soil imder maize. The 
differences in the production of nitrates below different crops would be * 
accounted for by supposing differences in the stimulating or inhibiting 
influences on nitrification, as wellas in the relative rates, amounts and forms 
of nitrogen absorption. 

The mtrifyifig power of the soil under different conditions of cultiva- 
tion was determined by incubation with dried blood. 

! It was found that : i) The rate of nitrification of alfalfa soil was greatei 
than that of timothy soil ; this eff^t was maintained for two years after 


Removal of the crop. i 

- 2) There is a distinct relatidu between the nitrifying power of a soil 
and the nature of tihe crop previously grown. 

3) Nitrates were most abundant after a maize crop, the ne^ct highest 
bang after a potato crop and the least after Oats. 
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4) Freezing and thawing renders tlie soil more fa voui able to nitrate 
formation, but it is not known if this effect is due to the cold read] listing 
the equiiibiiuin of the bacterial flora, or overcoming the depressing influ- 
ence of some previous crop. 

5) Timothy grass maintains a lower nitrate content in the soil than 
any other crop, and mixed grasses gave much less nitrogen in the crop 
and drainage water combined than was found in the drainage water from 
unplanted soil. This would suggest a possible explanation of the injuiious 
effect of grass sod in orchards in which the suppty of nitrogen is deficient. 
The influence of a croj) on nitrification may be an important factor in 
crop rotation also. 

708 - OJaemteal Composition of Moor Hay provoking Excessive Lieklng In Cattle* 

— CommiiMcation from Hjalmar von Feilixzen, Director of the Experiment- Station 
of the Swedish Moor Cultivation Union. 

A former field agent of the Swedish Moor Cultivation Union reported 
that hay from a meadow sown down on feu land had proved injurious 
as winter fodder foi cows : they lost their appetite and fell off in condition, 
some even having to be slaughtered. 

An investigation of the fen in question was made by the Station. The 
first cut had given 2 tons of hay per acre, although the farmer had given 
it only a light dressing of manure: i ^4 super and 38 

per cent, potash salts. Samples were taken from the injurious part of the 
igi2 hay, as well as from a fen hay and a mineral-soil hay of the 1913 crop; 
unfortunately no 1912 ha}' from a mineral soil could be had. 

A botanical examination showed no marked differences : all three 
samples consisted of nearly pure timothy (gy.bt 0 97.8 percent.), with a 
little smooth-stalked meadow grass, red fescue, florin {Agfostis) and foxtail ; 
the hay from the mineral soil contained some red and alsike clo\^et (2 per 
cent.). The fen hay contained one or two pieces of Potentilla Rubm 

saxatilis and Spinsa Ulmaria. The only marked feature of the fen hay 
was the presence of a few brown tips to the leaves. 

A thorough chemical analysis was made, comprising deter mi nation 
of fat, crude fibre, crude, pure and digestible |>rotein, lecitliin, ash consti- 
tuents (iron oxide, alumina, lime, magnesia, potash, sodium, phosphoric acid, 
sulphuric acid — - also sulphur in organic combination — and chlorine) ; 
but no defect was found in the fen hay. Naturally the total ash was higher 
in the haj' from mineral soil ; the fat content was also somewhat higher ; 
fi!>re was rather more in the fen hay, no doubt owing to later cutting. 
'Protein was highest in the 1912 feu hay, rather lower in the 1913 sample; 
digestible protein was also highest in the 1912 sample provoking '' Leek- 
siicht (excessive desire to lick) ; indeed the feeding value shown by analysis 
was better in this than in the hay from mineral soil. 

Of the individual ash constituents, potash was lower in the fen hay than 
in the ininetal-soi! hay ; a heavier dressing of potash would have been^ 
advisable, but that insufficient manuring cannot have caused the toxicity 
is, showm by the fact that the normal IQ13 fen ha}^ contained even less potash 
than the 1912 sample. The ** Uecksucht hay contained, considerably 
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more sodiiiiia than either of the other samples, but this cannot be considered 
a disadvantage since it is usual to add salt to the rations. The phosphoric 
acid was very low in all three samples (in hay with 15 per cent, moisture, 
0.295, 0,177 and 0.293 per cent., as compared with 0.35 to 0.40 per cent, in 
normal Swedish hay samples), so that this cannot have been the cause ; 
the phosphorus in organic combination as lecithin and other phosphatides 
is also very low (0.014 and 0.012 per cent. P in the fen hays, and 0.020 in 
the mineral-soil hay), but here again the slight differences are of no signi- 
ficance on such small quantities. Of the other constituents, only chlorine 
is rather liigh in the '%ecksucht'' hay (1.05 per cent, against 0.42 and 0.30), 
but this of course goes with the high sodium content. 

Comparative chemical analysis therefore shows no reason for the in- 
jurious properties shown by this particular fen hay. 

709 “ Tillage Esperimeats in Algeria (i). — Bulletin de roffice du Gouvernemeni 
Genkal de VAlgerie^ Year XX, No. jci, pp. 178-179. Paris, June i, 1914. 

Tillage experiments were carried out at the Agricultural School of 
Maison Carree in 1913,, and it would appear from the results that no advan- 
tage was gained by subsoiling the land the previous autmim; in fact, in 
many cases the crops of hard wheat obtained on the subsoiled plots were 
inferior to those on the control plots, 

710 - Trials of the Zehetmayr Method of Drilling Cereals earriei out in Swe- 
den (2), — Rhodin, Seguro iu K. Landtbruksakcidcmien-s HandliH'W ock Tidsknft^ 
Year Wn, No. 2, pp. 94-105. Stockholm, 1914. 

The Zehetmayr method of drilling consists in planting the seed at the 
bottom of small furrows which serve as a protection during the winter 
and are flattened out in the spring by means of a special harrow. Trials 
of this method at the Central Agricultural Institute in Sweden did not 
give the good results expected; in fact in many cases the yield was lowered 
where this method was adopted. The failure is probably due to the mecha- 
nical condition of the rather heavy soil, a fine tilth and free working soil 
being necessary in order that the drill should work satisfactorily. 

711 - The Influence of Lime as Quicklime and Carbonate on the Physical Con- 
dition of farioUS Soils. — Engees, 0. (Speyer Aipric. Hxp. Station) in Die Undmift- 
sckafUichen Versuchs-StaHoneny Vol. UXXXIII, Part 5 and 6, pp. 409-466. Berlin, 1914. 

Experiments have been carried out as to the effect of lime in a number 
of types of soils : in each case soil treated with i per cent, of quicklime 
was compared with that receiving i per cent, of calcium carbonate and 
with untreated soil. 

Measurements were made of the various physical properties. In 
general quicklime had a more marked action than the carbonate; the in- 
crease in water capacity, permeability, hygroscopicity and friability and 
the decrease in contraction on drying were greater in soils containing 
more clay, whereas the decrease in capillarity due to liming was greater 
in the sandy soils. ' 

(i) See also No. 1707, Jane 1911; No. 2098, B. July iqu. 

{2) See No. 1272, B. April 1911; No. 403, B. April, 19x3. 
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712 laittence of Straw m tk© OtlMsatioa of tlie Organic litrogen of Manures^ 

— Von MaYj F. in MiiUtlungm der landwirtschaftlichen LekfHnzcln dct k, k. Hoch^ 
schule Mr BodenhuUuf in Wien, Vol, IT, Part 3, pp. 433-454. Vienna, May 15, 1914. 
On tlie effect of straw as a manure there are a great niimbex of papers 
ill agricultural literature. In most cases experiments on the subject have 
shown that manuring with straw is followed by a diininiition of the crop, 
after which some increase may be observed in the succeeding year. Most 
of, these experiments have been carried out in pots or on very small plots 
in the open. The ivriter has sought as far as possible to carry out his 
experiuieiits under field conditions. 

The two experiments here reported upon dealt with the ])ehaviour 
of the plants immediately after being manured ; their results are suin- 
maiized by the writer as follows : The utilization of a given quantity of 
organic nitrogen by plants grown immediately after an application of 
manure suffers a depression when a substance lacking nitrogen (in this case 
straw) is added. The magnitude of this depression depends principally upon 
the ratio betw^een the available nitrogen and the nitrogen-free organic 
matter, which in its turn depends upon the ratio between the composition 
of the manure and the quantity of nitrogen in the soil. The more this 
ratio varies in favour of the nitrogen-free matter the greater the depression, 
and under the same circumstances those plants which require their nitrogen 
in the shortest time suffer most. The cause of this fact is 'attributed to 
the witlidraw’al of soluble nitrogen by the micro-organisms of the soil, 
which avail themselves of the nitrogen- free organic matter as a source of 
energy. 

713 - On the Action of Sulphate of Ammonia and Superphosphate 0! Ammonia 
in CalcaroeUS Soils. — Wlodeck, J. (Instilute of Agriculture of the Jagielli Uni- 
versity, CracowHn Odbitka z cm^opisnia Kosmos seszyt 10-12 z. f, (Article in German). 
Member?:, 1915, 

Two field experiments were made on calcareous and sandy soils at 
the Experiment Farm of the Jagielli University, of Cracow, to determine 
the losses of nitrogen in manuring with sulphate of ammonia an,d to test 
the effect of superphosphate of ammonia in calcareous soils. The plants 
used in the experiments were cereals. 

When the crops obtained in these experiments on calcareoits and 
sandy soils are compared with those obtained by the use of nitrate of soda 
taken as 100, the following ratios are obtained : 



Calcareous soil 

Sandy soli 

.Nitrate of soda 

100.00 

100.00 

Superpliospliate of aiiimonii-;. 

9^.33 

91-33 

Sulpliale of ammouia 

76.49 

99.85 

Without nitrogen 

70.50 

78.83 
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The action of superphosphate of ammonia was thus the same in the 
two kinds of soil, while that of sulphate of ammonia was lower in the 
calcareous soil than in the sandy one. The writer comes to the conclu- 
sion that when conditions are very favourable to the volatilization of 
ammonia losses up to 20 per cent, occur, and that these losses can be 
avoided or considerably reduced by using superphosphate of ammonia. 

714 - The Utilization 0! Peat in Italy. — Summary of a lecture by Prof. Ugo Rossi 
given at a meeting of the Association of Italian Agriculturists, April so, 1914. — Society 
(Ugli A^.ricoUori Italianiy BolletUno quindidnale^ Year XIX, No. 10, pp. 356-361. 
Rome, May 31, 1914* 

Several of the more important peat beds in Italy have been worked 
chiefly with a view of utilizing the peat as fuel. Most of the peat is how- 
ever too poor to compete with imported coal, hence the lack of success 
of all such undertakings even where they were connected with land 
reclamation schemes. Attempts have also been made to use peat for 
other purposes, such as litter, packing and isolating material, etc., 
but the quantities thus used are too insignificant to be of any economic 
importance. Of late, however, the nitrogen contained in peat has attracted 
considerable attention ; this nitrogen is practically in an: inert condition in 
the raw material and in order to utilize peat successfully as a manure, 
the nitrogen must be transformed into a more active compound such as a 
salt of ammonia. 

The idea of subjecting peat to the water-gas process was suggested by 
Dr. I4. Mono and the first plant erected for the purpose was that at Oren- 
tano in the province of Tucca, Italy ; it has since been much improved by 
the addition of plant for preparing and drying the peat. The next important 
works of the kind were those at Osnabruck (Hanover) under the direct 
tion of Drs. Frank and Caro, but owing to the difficulties connected with 
the preparation and drying of the peat, these works may be considered as 
being still in the experimental stage, as are other works started in England. 
The last works to be erected were those at Codigoro, Italy, where all dif- 
ficulties have been successfully , overcome. In fact the only two important , 
undertakings for the utilization of peat are those of Orentano and Codigoro 
belonging to the Society per rutilizzazione dei combustibili italiani 

The process adopted for treating peat is the following : The peat, pro- 
perly dried and broken up, is thrown into a tiitret-shaped oven 26 to 33 
feet high, called the gas oven, which is fed at intervals from the top. The 
peat burnS: only in the lower part of the turret, the combustion being 
regulated by a jet of hot air and steam. The water vapour d^oinppses 
on the incandescent mass, producing, together with the other combustion 
gases, the so-called water gas, pr in this case Mond gas, which collects 
in the top of the oven. It if produced at the lowest possible tem- 
perature and the nitrogen evolved from the peat combines with the 
nascent hydrogen and forms ammonia. The gas thus produced is then 
washed to free it from the tarry products it contains and led into 
a leaden chamber where it is met by a spray of Sulphuric acid which con- 
yerts , the ammonia into sulphate, while the xqmaimng ga^ is purified, 
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•cooled and burned under tlie steam boilers, in tlae drying ovens or in gas 
motors. In tliis way about three-quarters of the quantity of nitrogen con- 
tained in the peat is converted into sulphate of ammonia. A peat contain- 
ing 2.5 per cent, of nitrogen yields about 175 lbs. of sulphate of aminonia 
to the ton. 

The first factory was erected at Orentano in 1907, but only began to 
work ill 1910. At first the peat was dried in the open, but as this system 
proved quite unsatisfactor}?- artificial drying was resorted to. Peat taken 
from the pit contains 50 per cent, by weight of water, and this quantity 
is now most successfully reduced to 25 per cent. 

At present 1800 cu, ft of peat can be treated daily, yielding 50 tons 
of sulphate of ammonia per month, and before long the output will be 
doubled. The gas is used in the works and at a central station developing 
about 800 H P. 

The results obtained at Orentano encouraged the company to erect 
large works at Codigoro (Ferrara, Italy) in 1912 ; these are now capable of 
dealing with 150 tons of dried peat daily and of turning out from 10 to 12 
tons of sulphate of ammonia per day. The peat beds at Codigoro are up- 
wards of 2500 acres in extent. The Company has already spent £240 000 
on the two factories, but it can now produce sulphate of ammonia at 
4s xod to 5s yd per cwt. while ■ the market price is above 12s per cwt. 

715 - Talbot Slag. — "Dapert, O. in Zeitsclmit fur das Landwifi&chaftUche Vcf sucks- 

wesen in Oesterreich, Year XVII. Part 5, pp. 301-302. Vien<:a, May 1914. 

The “ Talbot slag obtained in the manufacture of steel by Talbot's 
process differs very little in outward appearance from ordinary basic slag. 

According to the results of four anah’ses its composition varies 
as follows : 



, 

Talbot slag 


Basic slag. 
Average according 
to F. W. Daferfc' 


: Range ! 

Average 

If) 

II {**) 


per cent ' 

per cent. 

per cent. 

per cent. 

Mg 0 .... . 

• ■ 3-75 ' 

i 

4,60 i 

4.25 

2.97 

— 

CaO . ... 

■ • ! 45-70 - 

5042 

48.10 

47-33 

45.26 

MnO. .... 

• ‘ 1 3 - 5 <^ - 

6.46 : 

4.91 

4 -Si 

6.44 

AlgOg . . . . 

• • ; 3-58 - 

7.48 i 

5.28 

1.87 

— 

Fe 0 

* • ' 545 " 

9-23 i 

7-34 

10.85 

— 



■ ' ; 2.75 - 

7*35 

5*25 

3-38 

— 

Si Og ..... 

. . i 8.86 » 

10,04 1 

94S 

8.34 

S.83^ 

PaO,. . . . . 

. . ' 14.01 “ 

17.90 : 

15.99 

17-3S 

18,49 

S ' . 

. . 1 0.22 “ 

0.88 : 

0.5 X 

j 0.42 

— 

SOg . . . . . 

... traces - 

o.x6 j 

0,08 

j 0.28 

— 


A<xm4mg to an older analysis. — (**) According to recent analysis. 
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Tlie citric-acid-soluble phosphoric acid ranges from 74.3 to 90.1 
or an average of 81.3 pet cent, of the total phosphoric acid ; it is thus 
within the usual limits of basic slag, from which it does not appear to differ 
iiutcii as a fertilizer. Matiurial experiments now being carried out at the 
Vienna ExpeTtiiieut Station for Agricultural Chemistry will soon settle 
this point, 

716 - The Effect of one Crop upon Another. — The duke op Bedford and 
Pickering, S. U. in Journal of Agriculture Science, Vol. Vi, Part c, pp. 136-151, 
4- I plate. Cambridge, May 1Q14. 

The writers review the results of the investigations on the effect of 
growing grass over the roots of fruit and other trees carried out at Woburn 
since 1895, and give an account of recent work on the effect of grasses 
and clover on various crops and on each other. In addition to field experi- 
ments, trees were grown in pots fitted with annular trays. Both metal 
and earthenware trays were used. The ratio of the weight of soil in the 
pot to that in the tray was 31.9 and the relative surface of the grass-grown 
soil in the tray to the surface of the pots was 1:2. All the water required 
to keep the pots up to a given weight was put into the trays. The dry 
weight of the matured crops was used to determined the effect of the dif- 
ferent conditions. 

Out of 23 instances only four showed a favourable effect and in 12 
instances the effect of grass in the trays was to reduce the crop in the pots to 
an average of about one-half. The reduction varies with the crop, tobacco 
being more sensitive than tomatoes and mustard, and these more sensitive 
than barley. In the case of tobacco the amount of the reduction was 
proportional to the growth of grass, and, in a former experiment where the 
effect of 18 different grasses on apple trees was examined, the magnitude 
of the effect was found to vary with the vigour of the grasses. 

Since the smaller crops {i.e. those in the pots below the grass-grown 
trays) remove less nitrogen from the soil, the soil in these pots should be 
richer in nitrogen than those without grass. Analysis of the soils showed 
this to be the case. Therefore the reduction in the growth of the crops 
under grass must be due to some toxic substance which reduces the power 
of the crop to utilise the available plant food. 

Removal of' the trays containing grass before matnrity resulted in a 
great increase in the growth of the crop, so that the plants not only made 
up for lost lee-way, but actually ontstriped those without grass. This effect 
was undoubtedly due to the destruction of the toxic substance by oxidation 
with the formation of beneficial products, teachings from growing grass, 
if oxidised, were found to be beneficial instead of toxic, and it has been 
found that soil removed from grassed ground is more favourable to the growth 
of trees than that from similar tilled ground. Further, it is |x)ssible that 
partial grassing might have a beneficial effect, when the grass is at such 
a distance from the tree roots that the toxin becomes oxidised before 
reaching these roots. This was found To be the case at Woburn: apple 
trees with grass at a 'distance of 3 ft. from the stems grew more rapiffly 
for a' time than trees with grass 6 ft. away or with grass up to the stems. 
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Recovery froBi the toxic effect may not always occur, for this effect may 
produce permanent in3tir3L especially in the case of hard-wooded plants. 

The toxic effect between the same plants is greater than that between 
different plants. Also, the toxic effect of heating a soil is much greater 
than that produced b}^ the growth of a crop in both cases the toxin, 
after oxidation, increases the fertility of the soil. There is therefore no 
reason for assuming that the toxin is an excretion from the plant, the debris 
from the growing roots being probably sufficient to account for its formation. 

717“ The Aalion of Certain lutrlent ani Mon-nutnent Bases on Plant Growlfi (i). 

— McCoon, M. M. in Cornell University Agricultural Experiment SlatioHy Memoir 
No. 2, pp. 121-216, figs. 1-15. Ithaca, N. Y., August 3013. 

I. The antitoxic action of certain nutrient and non~mtirienl bases with 
respect to plants. 

An extensive series of experiments has been made on the toxic and 
antidotal action of various ions on plant growth, particularly with respect 
to the elongation of the roots of seedlings. The chief conclusions of these 
experiments are as follows: 

1) Each of the following radicles (in the order given) is poisonous 
to seedlings : Ba, Sr, NH,, Mg, Na, K. 

2) Mutual antagonism exists between the following pairs of cations 
when present together in solution : 

Mg tmd Sr Na and K. 

K and Sr Na and NHg 

Na and Sr K and Ba 

Mg and Ba. 

3) Calcium is the most effective of aiw of the substances studied 
ill preventing toxic action, 

4) Protective action is not confined to the so-called essential nu- 
trients ; Na, Sr and Ba (the non-essential ions) also possess this property. 

The injurious action resulting when unbalanced conditions prevail, and 
the importance of calcium in correcting this action, make it probable that 
in many cases the beneficial effects obtained from calcium compounds 
are due to antagonistic relations. In any event the general trend of results 
indicates that where an^^ single fertiliser has proved injurious it would 
be useful to apply a calcium compound, at least in limited quantity. 
Various theories have been advanced regarding the causes of antagonistic 
action between different ions, and the writer has made experiments which 
show that the permeability of the cell is altered, details of which will 
be published latex, 

II. The toxicity of manganese and the antidotal relations between this 
md other cations with respect to green plants (2). 

Pure solutions of manganese salts are extremely poisonous to pea 
and wheat seedlings. The degree of toxicity is greatly reduced in full 


{Eif 


(i) See also No. 13, B. Jao., 1914. 
{2) See also No. 6x3, B July 19x4. 
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nutrient solutions and in soil cultures. The injurious action appears 
chiefly in the upper portions of the plant, chlorosis being the first indica- 
tion of an overdose. Protection from light diminishes the injurious effects. 
Calcium, potassium, sodium and magnesium ions are each effective in 
counteracting the poisonous action of manganese. 

III. The toxicity of various cations. 

Comparative studies of the poisonous action of the chlorides of calcium, 
potassium, sodium, magnesium, ammonium, barium, strontium and man- 
ganese in distilled water, in full nutrient solution and in soil cultures have 
been made. The concentrations in which no further elongation of seed- 
lings takes place, those in which slight growth occurs and those that result 
in no injury to seedlings have been determined. Field pea seedlings 
were employed as indicators and in some cases wheat seedlings were also 
used. It was found that : 

1) Calcium ions are the least , toxic and require concentrations 
only a little lower than those causing plasmolysis to inhibit growth. 

2) No appreciable root growth appears in solutions stronger than 

^ KCl, J NaCl, i Mga, NH,C 1 , Bad, and ^ Sra,. . 

3) In Ml nutrient and soil cultures, the lethal Concentrations of the 
various bases with the exception of strontium and barium, are practically 
identical, namely i to 

4) Under experimental conditions, much stronger solutions are 
required to prevent top growth than to kill the roots of seedlings. 

5) Seedlings that have grown for 10 days in either distilled water, 
tap water, or full nutrient solutions, are far more resistant to any toxicant 
studied than are those that are placed immediately in the toxic solutions. 

6) The chlorides of ammonium, magnesium, potassium, and calcium, 

in the order given, are injurious to germination in pure solutions and in 
soil cultures. These results suggest that fertilisers should be judiciously 
applied to soils. . 

An extensive bibliography and a review of previous work on this 
subject ivS also given. 

7x8 -- Bdihle and Poisonous Fungi from the Haney Distriot. — beri?rand and 
Sartorv, a. in Bulktin, des de ta Socitti des Sciences de N'mcy^ Series in, 

\ Vol. XXV, No. a, pp* S2-214. Nancy, Apri 3 “July 1913. 

An account of the edible, poisonous, and innocuous fungi, together 
with a key for identifying the Agaricineae, Pplypbreae, Hydneae, Glava- 
rieae, Lycoperdeae, Morchelleae, Helvelleae and Pezizeae. Vernacular 
and scientific names are given ; the distribution of the . species acco|:ding 
to the various soils is discus^d ^ toxicity, poisons and antidotes ate also 
■ discussed. '' ' 
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719 ■“ IilieritaHee of llse Capacity for Froductloii, (i) — roemfm, th. in Fimm::s 

Lmidwiffschiftiichc Zeitima, Year 63? 8, pp. 257-i>68. SMtgart, Ai)ri1 is, 1014. 

Opinions are still divided as to the importance of i^feiideliaii laws for 
breeding practice. The chief reason for this is the protiiineijce given i?i 
agricultural breeding work to '' performance ’b that is to the combined action 
of a more or less complex series of characters of a biological nature, wliicli 
are much more difhcnlt to observe and test than morphological ones. At 
the same time, the inheritance of such biological characters ’ has been 
tested ill a considerable mimber of cases, inciiidiiig ; fertility in Siizolo- 
hturn, self-sterility in Cardamine pratensh and Reseda, pollen sterility iu 
potatoes, size of grain in maize, fiintiness and floitririess in wheat and maize, 
chemical composition of the seed in maize, hardiness in wheat, resistance to 
cold ill MirabiUs, flowering-time in peas, production and quality of lea\'es 
ill tobacco, standing power in wheat, rust-resistance in wheat, time of ri- 
pening in wheat, oats, barley and maize, discontinuity in the ear in barley, 
annual and biennial condition in Hyoscyanms, power of growth' in ducks, 
fertility in hens, temperament in dogs, defects of vision (non-traumatic) in 
horses. 

These i'nvestigations have shown that there is no ' essential difference 
in mode of inheritance between morphological and biological characters. 
In the splitting up in the second generation, however, biological characters 
show a preponderance of the ratio 1:2:1 over the ratio 3:1. These 
biological characters appear to be the expression of a number of units ; 
this makes the investigation of the Mendeliaii iiilieritaiice of the capacity 
for production very difficult, as numerous slight variations which cannot 
be successfully grouped arise in the second generation. 

Prom the above, the importance of Mendelism in breeding for produc- 
tivity is already evident. As a complete analysis of the hybrids according 
to their capacity for production appears not to be possible, agricultural 
breeding work cannot make use of Mendeliaii laws to the same extent as 
some branches of horticultural 'work,' in which the results of certain crosses 
can be predicted. At the same time we have to thank the new studies of 
heredity for the knowdedge that in the exosring of two races all the possible 
combinations of the unit characters borne by each will tiiiii up ; further, that 
an abundant second generation will already show just what can be reached 
as the result of any particular cross, and that the progeny of an individual 
is the only sure test of its hereditary disposition and therefore of its breed- 
ing value, outward appearance being quite unreliable. These points hold 
for all types of breeding, while in breeding for productivity the knowledge 
that we can obtain forms surpassing the more productive of the two parents, 
and at' the same time combining the valuable characters of both parents 
in a,neW' and favourable manner, is highly important ; in practice it allows 
an improvement in productivity to be obtained by crossing forms of equal 
productive power, that is to say without .having to resort to parents which 


(i) See also No. 1547^ B, Nov. 1912; Nos. 490 and 495, B. Mjiy 1913; No, 959, B, 
Aug, 1913; and No. 1045, Sept. 1913, . (Bd)* ^ 
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may combine extremes of the desired character mth insufficient develop- 
ment of other characters of production. As this departure from the aver- 
age invariably appears in the second generation and can be determined in 
the offspring of these individuals, that is in the third generation families, 
the breeder may already reach a definite result by tliis third generation, 
without any fear of valuable material being unwittingly discarded. 

720 - International Factors connected with the Physiology of Germination in Wheat 

Grains* — Nxlsson-Bhle, H. (Svalof, Sweden) in Zeitschnft fm Pflamemuchtung^ 
Vol. 11 , Part 2, pp, 153*187 4. I plate. Berlin, April 1914* 

The following results have been reached after many years' study of the 
germination and anatomy of wheat. 

1. The rapidity or slowness of germination immediately after rip- 
ening is a hereditary character distinctive for different varieties, and in 
the offspring of crosses shows decided segregation on the usual lines. 

2. This physiological character is shown, both by comparison of 

different vareries and strams and by segregation after crossing, to be 
in the main independent of hardiness (Winterfestigkeit) and early ripen- 
ing, which characters depend on other internal factors. It is possible to 
combine high or low resistance to germination with high or low hardiness 
and early-ripening proijerties. . 

: 3. These differences in germination charaetets between different 

varieties of wheat are connected with a series of internal hereditary factors. 

4. Among these factois, that of « redness », which produces the red 
colour of the grain, is of special importance in hindering germination imme- 
diately after ripening. The white wheats, which generally lack red factors,, 
germinate most readily ; next come those with a single red factor,, while 
those with several red factors germinate most slowly. 

5. The germination characteristics of the different varieties are only 
partially dependent on the red factor other internal factors act as co- 
determinants. In particular readiness to germinate and the specific course 
of this condition in individual varieties are probably indepehdexit of the 
red factors and dependent on other internal factors ; at the same time the 
red factors act in preventing germination in the same direction as insuffi- 
cient ripeness. '■ 

\ 6. The observed facts throw fresh light on the important part play- 

ed by the pericarp in the physiology of germination; the principal action 
is tio doubt exerted by the corky layer , to which Schroder attributes regu- 
lation of ihe permeability and in which the red factor is localised. 

; y. The w red wheats examined show somewhat 

nidfe rapid absorption of water than, those with more than one red factor. 
; : 8; The action of the re, d factors in hindering germination is at any 

i. rate partly exerted through their influence on the structure of the pericarp. 

red factors the iTO^r integument is thinner and more 
;'iidciicate than otherwise,. ■ ■; 

! ;i ^ 9. The pericarp consists of two quite separate integuments, in^lu^^ 

.rin add; iB 'ted varieties each consists of , two layers 
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of cells, while in white varieties the inner one is quite structureless in the 
ripe grain. 

The writer considers this demonstration of a physiological character- 
istic composed of a number of internal factors as of considerable theoretical 
importance ; the proof of this has been facilitated by the circumstance 
that the simultaneous morphological action of the factors is readily observ- 
able. 

These observations are also in support of the theory that adaptation 
takes place by accumulation or some other type of combination of various 
hereditary factors. 

It certainly seems that cultivated plants are more adapted for the 
study of general biological questions than wild ones, owing to the great 
\nrtiety of forms protected under cultivation ; wdld species, on the other 
hand, may often contain only adapted forms in which all the factors for 
a particular character are present together, preventing the possibility of 
any genetic analysis. 

721 - Xettia in PAuseoIas Crosses. — • Daniel, jean, in Revue horHcole, Year ' S6, 
No, II, pp. 253-257. Paris, June i, 1914. 

The Spanish bean (Phaseolus multiflorus) was crossed with the black 
Belgian bean (P, vulgaris nmus) and the resulting progeny were investi- 
gated more especiallj-^ with regard to xenia {i, e, the reaction of the hybrid 
embryo on the surrounding tissues in the seed) exhibited by the seed coat. 

The Spanish bean is large and spotted black and violet, while the Bel- 
gian bean is small and has a shiny black surface. Pedigree seed was used 
in the experiments. The pods obtained as a result of the cross in 1910 
contained seeds in size and shape like those of the Spanish bean, but in 
colour shimy black like those of the male. The same cross in 1912 gave 
three kinds of pods: some which contained shiny black seeds, some which 
contained seeds of a chocolate brown colour and others whose seeds were 
light dun, showing that xenia may vary in intensity according to cir- 
cmiistaiices. 

Ill all cases, sections showed that the pigment in the cells of the 
testa was the only character affected. 

Two of the 1910 progeny mentioned above were sown in 1911. The 
resulting plants were exactly like the female parent {i. e. Spanish bean with 
red flowers) ; they were selfed, producing spotted seeds which were sown in 1912. 
In this next generation all cotyledons were hypogeous as in the maternal 
parent, which they also resembled in having the climbing habit. The 
flowers however were of three types : some plants had red flowers like 
the maternal parent; others had red standards whith wings and keel' 
white or white with red spots ; ^ others again had flowers of a ditty white 
colour. The all-red flowers yielded nothing bat purple spotted seeds of 
various shades ; the red-aiid-white flowers yielded brown spotted seeds and 
the Avhite flowers yielded white seeds more or less reticulated (i). 


(i) See No. 115, B. Feb. 1914. 


(Bd.). 
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A plant belonging to each type was again selfed, and the resulting 
seeds again showed segregation, but without the recurrence of violet 
flowers or black testa. 

722 - The Inheritance of Germination Energy, G rmination Capacity and Sensi- 
tiveness to Light in Sieds of Poa prateiaa/s. — pieper, h. in Fuhiin::s Land^ 
wirtschaftUche Zeiiuyt'i, Year 63, No. 10, pp, 362-368. Stuttgart, May 15, 1914. 

As the result of a series of tests with seeds of Foa pratensis, the varia- 
tions of germination energy, of germination capacity and of sensitiveness 
to light appeared to be hereditary characters in the different strains. The 
possibility of using tliis fact in breeding work will depend on the correlation 
of the above characters with other desirable ones, the existence of which 
did not become apparent in the trials. Neither was it possible to decide 
from the trials whether the differences observed in the germination capacity 
were due to the structure of the seed or to that of the fruit. 

72*3; « Researches on the Germination Capacity and on the Capacity of the AGRicuLtoi 
Plomule to E inergs from the Soil. — Gisevius and Ci.ws in FUhUn^s Land*- sto>s 
wiftschaftlkU Z&ihmi, Year 63, Part 9, pp, 297-318; Stuttgart, May ,1, 1914. 

The writers compare the germination capacity vrith the capacity of , 

' the plumule to emerge from the earth or from the layer of sand covering 
the , seeds. They experimented upon, 9 samples of winter rye, 42 of vrinter 
w^ 24 of spring barley. The determination of the germination 

capacity was carried out at different times, according to the regulations of 
the Union of Agricultural Experiment Stations, in a germination box pro- 
vided with ventilation and a thermostat, and always with four samples. The 
determination of the capacity of emerging was mhde in Hiltner boxes ; 
these were partially filled with quartz sand the grains of which did not 
exceed i mnx. in diameter ; the seeds were pressed into this and covered 
with a layer 3 or 3 cm. deep of coarse sand (i to 2.5 mm. diameter) 
which would, not form a crustover the sprouting seeds. Inthiscase also 
four tests were made for each sample. These boxes were placed in a room 
kept at the most uniform tempemture possible of about C. 

The result of the investigation into the capacity of emergence of the 
plumule in rye, which was tested 100 and ,160 days after harvest, was the ; 
following : if the determination of the energy and capacity of emergence of 
the plumule are to be determined by the same method as the energy and 
, capacity of germination, the figures obtained on the 7th and 12th day using 
a covering of 3 cm. of sand are considered suitable. It is not yet knowh whether 
this would be the case also in spring (these experiments were made in 
November and January). The 5 cm. covering of sand did hot offerany . 
advantage over the 3 cm. covering. 

Wheat was tested 33 , and 153 days after harvest, barley 70 and r6o days 
after, but for oats the tests were not complete ; for all three the same con- 
ditions as for rye may be taken. , 

It appears that the capacity of germination is generally greater than the 
; capacity of emerging. As it ivas not possible to carry out both detennina- 
tions immediately after reaping, a complete Judgment on the significance ; / 
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of the capacity of emerging is not yet possible. These experiments have, 
however, shown that there is a practical method for determining the ca- 
pacity of emergence and that the greater amount of time required by the 
test is riOt so considerable as to prevent its being used instead of that for 
germination capacity ; the emergence test is in itself more precise 
and, as these still incomplete experiments seem to point out, allows the 
concurrence of factors infiiiencing the sprouting of seed, such as the effect 
of saline solutions or of an attack of Fusarium, to be distinctly recognised. 

724 - Imparities in Seeds in ¥lctoriai Australia. — Ommmiicafed hy s. s. CAMERt.<N 

Director 0 / 


(See table on opposite page). 


725 - Mssearches on the Ears of Wheat and of Spelt for the Freeise Character- ceseal and 

isatlOIl of ¥arieties. Kondo, M. in LandwirtschaftHche Jahtbiklicr, Vol XEV, poxse Ci^OPS 

Part 5, pp. 71 3“^^ 1 7 4- 3 tigs. Berlin, 1913, 

These investigations extended to 62 winter wheats and 20 spring 
wheats (of which 80 were Triticum valgare Vill.) and 16 spelts (T. Spelta L.)* 

They were all of them of the 1911 crops and either bred at Hohenheim or 
the second crop from the original seed. Of each variety about thirty 
ears were selected and from these five typical ones were again picked out 
(large, medium and small) ; of each the awns, colour of the glumes, the 
presence of hairs, density of spikelets, weight and size of the ear, and colour 
of seed, were observed. Further investigations were made for each variety 
on groups of three ears (heavy, medium and light) as to the distribution 
of weight of the grains and spikelets in the ear and as to the constitution 
of the grains. 

The results axe the following : In common wheats the ears possessing 
medium density always show the highest weight of ear, the highest grain 
weight of ear and the greatest weight per thousand grains. In the dense- 
eared wheats the decline in the grain weight towards the tip is greater 
than ill the medium or loose-eared ones. In the upper end of the ears the 
grains are much smaller than in the lower end. In' medium and loose 
ears the weight of the grains is relatively the same. The best form of ear 
of common wheat is not the dense club form, but the medium parallel- 
sided form. ' 

In spring wheat in general, the weight of the ears, of the total grain 
and of the thousand grains, as well as the number of ears and grains, are 
much lower than in winter wheats. The weight of the ears and of the grain 
of ^ spelt are almost the same as in spring wheat. The number of grains in 
spelt is^ much inferior to that in winter and spring wheat. On the other 
hand the thousand-grain weight is higher. The belt of the' heaviest grains 
in the ear varies according to the several varieties ; in some it is in the cen- 
tral third of the ear, in others on the border between the central and lower' 
third, or in the middle and lower third and often in the upper third. In 
the dense ears the belt is mostly on the limit between the lower and middle 
third. In the medium dense and loose ears it is in the middle third. In 
winter wheats the belt of the heaviest grains is scarcely ever in the upper 
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third, while in spring wheat it is most frequently in the middle or in the 
upper half of the ear. In spelt it is mostly in the middle of the ear and very 
rarely in the upper third. 

Ill general it can be stated that in winter and spring wheat and in spelt 
the number of grains in a spikelet and the average grain weight are at 
their highest in the middle third of 'the ear. The ratio between the bottom 
and the top third is not constant, and varies according to the variety and 
species. In winter wheat in general, the lowest third is superior to the high“ 
est in every respect ; in spring wheat the number of grains in the upper 
third and the individual grain weight in the lower third are at their lowest. 
In spelt the number of grains is smallest in the lower third and the individual 
grain weight is least in the upper third. 

The distribution of grains in the ears is characteristic of the several 
varieties. In general the length of the rachis, the number of grains, the 
total grain weight and the thousand-grain weight vary with weight of 
the ear, but inversely with the density of the spikelet and the number 
of sterile spikelets in the lower part of the ear. The ratio between weight 
of eat and the number of spikelets and the density of the grain is not con- 
stant. It is therefore not advantageous to endeavour to breed wheat for 
greater density of spikelets, but it is very important to improve the lower 
part of the ear. 

As for the colour of the grain, which depends upon various conditions, 
white and red may be assumed to be the fundamental colours which form 
the characters of the different varieties. The colour depends chiefly upon 
the pigment in the pericarp and only secondarily upon the mealiness or 
flintiness. In each ear the colour of the grain is quite uniform. 

The form of the full grain and the presence or absence of the depression 
in the longitudinal furrow on the flat side of the grain are to be considered 
as characters of the variety. The hairs at the tip of winter and spring 
wheat grains are thick-walled, with narrow lumen, and straight ; they vary 
in length according to the variety. The hairs of spelt possess relatively 
thin walls, and large lumina ; they are often twisted and are longer than in 
common wheat. The length of these hairs is a character of the variety. 

The writer considers size and weight of the wheat grains as to a certain 
degree characters of variety and species ; mealiness and flintiness are also 
characters of variety in spite of the fact that they are not invariable. 

All important character for the determination of variety and species 
is the middle layer of the four which make up the pericarp in the species of 
Tfiticum. 

726 - Si X Years* Trials 0 ! Winter Wheats in Denmark (19074912)* — From 

Repiort of the Danish Crop Experiment Organisation (i). — Commumcaled by the 

Committee on Plant Breeddn'^, 

These trials were carried out at the Experiment Stations at Abed 
(Lolland) and Tystofte (West Zealand) ; the experiment ground is in each 
case on a good loam. 

(i) A full report is given in Tidsskrifl for Lmdhrur.els PlantemC price 6 kr. (6s yi} 
the vol. of 800 pp. 
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At Tystofte two series of trials were made each year, one after bare 
fallow and the other after a fallow cropped with turnips; at Abed the wheat 
was always sown on bare fallow land. In each trial there were 6 to 8 ad- 
jacent plots of ^/goo tondeland (33 sq. yds.) in area ; on every third plot 
Tystofte Standwell was grown for comparison. Altogether 23 varieties 
were grown, 8 of them in all the trials; the yields of the others were calculated 
in comparison with the average of these eight. - 

The winters were on the whole favourable ; in one of the sis; trials at 
Abed some damage was done, but at Tystofte none. For this reason 
the less hardy varieties gave relatively high yields. 

Heaviest croppers, — A yield of 43 to 44 ctn. per tondeland (58 to 
59 bushels per acre) was given by : i) Queen Wilhelmina II, 2) Tystofte 
Small II, and 3) Tystofte Standwell II. All three are improvements on the 
originals of the same name obtained at Tystofte ; they none of them differ 
from their originals except in giving 8 to 10 bushels more grain. 

Queen Wilhelmina II gives a very heavy yield under favourable condi- 
tions ; it is not very tall and tillers relatively little, but stands very straight ; 
it is, however, not very hardy, about equalling the ordinary Squarehead. 

Tystofte Small TI can be relied upon to give a heavy yield ; it tillers 
rather more than the preceding, but is somewhat liable to lodge. 

Tystofte Standwell II has a rather shorter and stiffer straw than the 
Small; it is very hardy and tillers well, but for this reason may grow too 
thick and become liable to lodging or to imperfect development of the grain ; 
it stands late sowing better than the other two. At Tystofte it gave a 
lower yield than the Small after bare follow, but beat the latter after a 
cropped fallow. 

Second group, ^ — The following gave a yield of 39 to 41 ctn. per tonde- 
land (52 ^ to 55 bushels per acre) : 4 ) Abed Targe-eared, 5) Sviof Extra 
Squarehead II, 6) Svalof Grenadier II, 7) Carter's Standup, 8) Webb's 
Hew Standup, and 9) Svalof Sun. 

Abed Targe-eared tillers fairly well, is only moderately hardy, but 
stands very straight ; with favourable weather it gives a plentiful crop of 
grain ; the bushel-weight is below the average. 

Of the Svalof varieties, Extra Squarehead II is very hardy, Grenadier II 
only moderately so ; these give some 2 to 4 bushels more than the older 
varieties of the same names. The Sun wheat is very hardy ; at Abed it 
did better than the other two, but at Tystofte less well. 

Webb's and Carter's Standup wheats are very inuch alike ; they tiller 
little, are not very hardy and have short and stiff straw ; under favout- 
' able conditions they are heavy croppers and at the same time stand 
up well/ \ 

, Light — Yields of 33-37 ctn.. per tondeland (44 % 

48 345 bn. per acre) were given by : 10) Tystofte Bearded, ii) Strube's 
Bearded No. 56, 12) Scotch Squarehead from TMso, 13) Strube's Square- 
head, 14) Erh. Frederiksen’s Squardiead# 15) Bencard's Red, 18) Sv^lSf 
/Auger, 'and' 17) Abed'Tancet.'^ ' ' 

Minnesota No. 529 gives only 24 ,ctn> ,( 3^*3 toe) of gmin. 
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727 - FieM Trials wltb Spring Wlisat (1) and Oats m Germany in 190940. — 

I. Zadb, a. Hafcraiibaiivcrsuclie auf IcichlcTai Bodca lyoo-io. — Arbeitcn der 
siJfcn LirndmiHs-GesellschiifL No. 252, nq pp. -- 2. Rose, H. Soiiuacrwcizeuanbaii- 
v^rsucll;; iqofi"io. — Ibid., 5n pp. BctBii, 

I. Trials of oais on light soils. 

The number of experiments was 50 in 1909 and 56 in 1910 ; they were 
distributed over the whole of Getmony, The three varieties tahexi in 
the main trials were : Teiitewitz Yellow, F. von Tochuw’s Yellow and 
Svalof Golden Rain. 

The reports are drawn up like those of the other variety trials made 
by the Gei'inaii Agricultural Society. The positions of the thnee varieties 
as regards the various qualities are shown in the following table : 



1 Yield ' 

Yield 

Resistance 

Busliel 

Percentage 


! of grain j 

of straw 

to lodging 

weight 

of chaff (i| 


; 1909 ; 

1910 j 

1909 1 

1 

1910 

1909 1 1910 

1909 ' 1910 

1909 

igro 

I'. von Eocliow^ Yellovv . . 

i ^ 

i 

I ! 

i 

III j 

III 

II (2)i III 

II 1 11 

I 


Sv;;ldf Golden 'Rain. , , . . 

. ; 11 

in 

I 1 

I 

I ! I 

I I 

11 

II 

nentt'wite' Yellow 

I III 1 

11 i 

TI ! 

j 

II 

n (2)1 II 

1 

III i in 

i 

III 

III 

(1) I » lowest. — • (2) Equal 

and. 









It is seen that the results for the two years are fairly concordant. 


II. Trials of spring wheats. 

The trials of wiieats were made at 37 places in 1909 and 38 in 1910. 
The varieties taken for comparison were Rimpauts Red Schlaiistedt for 
early sowing, good soils and favourable weather conditions, and Strube's 
Beuided for later .sowing, light soils and unfavourable weather condi- 
tions ; the other trial varieties were Heme's Japhet and Woiiltmann's 
Blue Dame. 

The average yields of grain of the four varieties are shown in the acconn 
panying table (in lbs. per acre). 


Rimpau’s Red ScManstedi 
StmbtVs Bearded .... 

Heine^s Japliet 

W'oiiltiiiaiiids Blue Dame . 


Comparison of all four 

Comparison of three 

varieties 

varieties 

1909 

^ 1910 

1909 

igxo 

{13 trials) 

(10 trials) 

(1:2 trials) 

(xg trials) 

2 865 

2 040 

2 700 

2358 

2579 

2 158 

— 


2 869 ; 

2 032 ' 

! 2 74O' i 

2 410 

2654 i 

! I 828 

2 643 i 

1 2 200 

[ _ 


(i) For loo.se-eared varieties of winter wheat, see Ho. 237, B. March 1914 (Abstract 
of Arbciim der D. A. No. 248). , ' (Ed.). 
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Rimpau's Red and Heine's Japhet are seen to be very nearly equal, 
while Blue Dame comes decidedly behind them. Strube's Bearded was the 
best in 1910 under certain circumstances, such as soils hardly to be classed 
as wheat land, unfavourable places/or East German continental conditions 
with low" rainfall. Eor straw yield Rimpau's Red and vStrube^s Bearded 
came off best ; Blue Dame was lowest in this respect, but at the same time 
the most resistant to lodging. Strube's Bearded showed the shortest 
period of growth in each year ; it also gave the flintiest grain. 

Results of preliminary trials of other varieties ate also given. 

72S - The Early Fruwirth Goldthorpe Barley. — wacker, h, in ZcUschnft fur 
PflmzenzucUm'jf Vol. TI, Part pp. 233-248. Berlin, April 1914. 

The writer describes the origin of the Early Fruwirth Goldthorpe 
barley, which is a pure line in Johannsen's sense ; it is descended from a 
plant observed by Eruwirth in 1899 in a field of Goldthorpe barley on the 
experimental ground of Hohenheim Agricultural College. The variety, . 
which the hairs on the rachilla shew to belong to Rofdmm distichm tree- 
to, is described as follows: Itexhibitsacibse-set ear of medium length, 
with fairly wide spreading awns. The grain is of medium length and stout, 
of a yellowish-white colour, with rather narrower glumes than ordinary 
Goldthorpe barley, and has a high starch content The stem is of medium 
length, rather thin, but wiry and strong, and therefore does not e^ily 
lodge. The yielding capacity is excellent, and ripening takes place 8 or 10 
days earlier than with ordinary Goldthorpe barley. Smut occurs very 
rarely, as the spikelet remains closed after flowering. This fact also pre- 
cludes any chance of cross-fertilization. Nevertheless, in 1908 some plants 
appeared among the descendants of plants selectedin 1899-1902 for early 
mattmty and grain yield and simply allowed to multiply from 1902 to 1907, 
which produced descendants differing from others in the Colour of the grain 
and in the strength of the stem. According to the writer, spontaneous 
variations within the pure line must therefore have occurred. 

Cultivation is now. being carried on with a view to further improving 
the variety, which has been included in the Register of the German Agricul- 
tural Society. 

729 - Formation of Aerial Tubers in Potatoes, -r- Pom?:, Tu. in Momshefk fm 

LanMrtschafl, Year IH, Part 5-6, pp. iii-rao + 3 Ogs. Vieaita aud I^eipzlg, 19:14. - 

’ :The writer has observed the occurrence of aerial tubers in the potato 
varieties Topas (since 1910) and Marius, and occasionally in a selection from 
These tubers occur on the main stem and branches, 
singly or in clusters, and may bd as big as pigeon's eggs ; they! ate grass- 
green with purple spots, teiey often: bear nodosities, from which, or from 
the tubers them^ves, rosCtt^' of soft leav^ may arise. The formation 
of aerial tubers takes place esp^ecially on haulms which have got b^ht 
down to the ground; but m this case the tubers; may be of normal size. The 
: ^writer believes the ocemxence to be favour^ by heavy manuring combined 
;\Withcool;damp weather.' 
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On planting some of the 1910 aerial tubers of Topas, yields were r;h- 
tallied in 1912 and 1913 heavier than the average of the variety. 

730 -» Daiemberiia, popuH folia: m EilblelPIait inlsxieo.— uois,, d., and 

DzOiTET, E.,Ju V A%ricuUim praiigtHdes pays cto is. Year XIV, No., 134, pp. 257-265. 

Paris, May 1914. 

Dalmhertia populifoUa BaiUon, known as Jicama de baryta or 
“ Jicama del cerro is a shrub ; at certain times of the year its roots pro- 
duce tuberous swellings which are edible and are sold in large quantities 
in Central Mexico. The plant only exists in the wild state and to collect the 
tubers, which are usually close under the surface of the ground, a hole is 
first dug close to the stem, and the roots are followed horizontally, care being 
taken not to injure the base of the stems, as the plant is perennial. The 
writers cultivated the plant experimentally and found that it could be pro- 
pagated by seeds and cuttings, but that the tubers could not be used for 
this purpose. Though containing little nutritive matter, Daiemberiia is 
popular as an article of diet, either cooked or raw, and is eaten either alone 
or with other foods ; it is of special value for quenching thirst on a long 
march in the burning sun. 

731 - ObseTOtions on the Laying-down and €are of Permanent Pastures, — 

Elofson, a., in Svaenska Mossh(Uiif-Fdfenin<;cn$TidsknftfY‘^ar 27, No. 2, pp. 77-05* 

Jonkdpirg, Mtirdi 191J. (From the writers sumnuiry). 

The writer begins by calling to mind the great importance of cattle- 
breeding in relation to the national food supply, as well as to agriculture, 
especially in districts unsuited to arable farming. With the aid of control 
societies, a gross return had been reached in cattle breeding such as could 
scarcely have been dreamt of before, but those stock-farms which were 
carried on on highly intensive lines were now merely marking time, or even 
declining, both as regards their milk-production, and also in return per 100 
food units. The zenith, as regards the capacity of the animals, had there- 
fore been reached, and the net returns now no longer corresponded to tli3 
high gross figures. 

The writer sees the reason for this in the fact that too much stress has 
been placed on the results of chemico-biological research in scientific 
cattle feeding, without reference to the great demands of biology, an, 
omission which is bound to bring retribution, since the attainments of the 
animals must always in the long ran depend on their constitutions. The 
fruits of intensive, unnatural stall-feeding are decreased power of resistance, 
lessened reproductive power, etc. : hence great expense in rearing fresh 
stock, and less complete utilization of raw foodstuffs. 

The main food should consist of hay and roots in winter and pasture 
in summer. Special attention should be paid to the improvement of hay- 
production, so that a ^ heavy, and also cheap, crop may be forthcoming. 
When hay can be produced, as it is on several farms in Sweden, at 25 to 
32s per ton, it forms a cheap feed, even when^ used in large quantities. 
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Pasturage is the cheapest food, in relation to production, that there is, 
as modem Swedish pasture farming also demonstrates. Since pasture farm- 
ing on a large scale considerably diminishes the farmer's labour-bill, and 
provides him with the greatest possible quantity of foodstuff per unit of 
area (i), the writer recommends Swedish farmers to make use of the 
advantages of modem pasture farming. The first step in this direction 
is the improvement of great areas of natural pasture. It is to be noted that 
only such areas as are not very well suited for growing cereals should be used 
for this purpose, or at least only so much of the better land as circumstances 
may deinand : for example, if young stock is to be raised and there is no 
other land available, or where pasture for dairy cattle is required dose to the 
homestead. Pasture farming on a large scale should not be allowed to 
interfere with the output of cereals. 

The preliminary conditions necessary to make permanent pastures pay 
are present in Sweden^ For land is cheap and the distribution of the rain- 
fall is favorable ; most rain falls in late summer, when the pastures are 
most sensitive to drought. Our light nights, and the fact that the energy 
of growth increases as the northern frontier is approached, make the pro- 
duction decidedly large in proportion to the length of J:he growing period. 

In laying down permanent pastures,, especial attention must be paid 
to manuring. For sowing in a bleak diniate, the seed must be of varieties 
which stand the winter well. These are not usually in stodk on the seed 
markets, but they grow wild everywhere in northern countries, and in- 
clude, for example, meadow fescue, red fescue, smooth-stalked meadow- 
grass, rough-stalked meadow-grass, foxtail, etc. A firm seed-bed and a 
heavy seeding are essential conditions for the success of the pasture. 

The dressing of manure should be : 


8 to 1 6 cwt. lime 

! 2 % to 3 cwt. superphosphate 
or 5 to 5^ cwt. basic slag 
5 to 6 % cwt, kainit 




every three years. 


Heavy and dry soils should get as much manure suppling humus as 
possible ; nitrogen should be given according to requirmmts : the quan- 
tity used in these parts is about % cwt. of nitrate of soda and sulphate , 
: of ammonia an acre a year. 

The r^ttlts so far obtained in Sweden are satisfactory. At Vallinge, 
in Sodermanland, Hr. Kleen obtained 1200 food-units (2) an acre at a cost 
of production of £3 5s, including all expenses. This works out at two 
thirds of a penny per food^unit. If foodstuffs have to be pnrdiased, the 
cost of production rises to at least twice as much; 


(i) Experiments in Denmark shew that grass mewn 6 ttihes, g. Cocksfoot) gives 
a lighter crop of hay, but a larger amount of digestible foodstuff, than when mown only 
■ twice. (‘^Om Vaeksten a£ Hundegr^s och Draphavre ^’, etc., by E. EXNfEABD, in TtdsM ft 
fSf Pidnieavf). ‘ • ' ' ' .'/ ’ 'i- ' 

; food^uiut ts equ^l to about -IV33: lb. , of 'Starch value. ' .1 ' 
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The daity increase in live-weight of young stock amounts to 600, to 700 
gins, (20 to 25 oz.) per head. At Tatorp, where the mean rainfall is 13.7 in. 
for the six months April to September the increase per head per day ex- 
ceeded 900 gms. (2 lbs.). 

On the experimental farm of the Swedish Moor Cultivation Society at 
Flahult, near Joiikopiiig, excellent results have also been obtained from 
peat soils, with a net profit of over £2 4s per acre. 

In Central Sweden the pasturage period lasts about 150 days, that is 
about the same as in Germany. 

732 - Beckmanmia erucaeformis Host, a Msw Grass for ^t'oor Meadows* — 

WiTTMACs:, E. (Berlin) in der D^ntschen Landwirtschafts-GeseUschafl, 

Year XXIX, Nos. .22 and 2.4, pp. and 356, + 3 plalcs. Berlin, May 30 and 

June 13, igi.f. 

The writers gives a description of Beckmannia emcaeformis Host. ; 
this grass has also been referred to Phalaris (hinnaetis) and Cynosums 
(Alton and Willdenow), but is now made the only representative of the 
genus Beckmannia. 

This species is found in Italy, Hungary, S. E. and E. Europe, N. and 
C, Asia, and in America from Alaska to Minnesota ; several varieties have 
been described. It occurs along rivers and in swamps, in Russia also in 
saline marshes. In Germany it has been introduced here and there. 

There is little information as to its feeding value. In Russia, where 
it has already been grown on a large scale in some places, it is considered 
useful, though giving a rather coarse hay. It appears to resist frosts 
and fungi, and grows very tall. The abundance of salts characteristic of 
most of its stations in Russia does not seem to be essential. The production 
of seed is abundant, in spite of its perennial character ; the trade seed '' 
consists of the whole spikelets. 

733 - A Fodder for the Dry Season: Tripsmum faseimiatmn Trlnlus* — 

PEDROSO, A. inJoHrmI d^AgrictiUnreTfolyicale^ Year 14, No. 155, pp. I37'i38. Paris, 

May 31, 1914. 

Trials have been carried out in Costa Rica with Tripsamm iasciculatum 
Trinius, a perennial grass somewhat similar to sugarcane in appearance., 
It may reach a height of more than 16 ft., produces adventitious roots and 
continues to vegetate almost indefinitely. Cattle eat it readily, horses rather 
less willingly and then only the leaves, or the young stems cut up. The 
special advantage of Tripsamm is that it remains green during the dry 
season and yields good crops even on poor soil. 

Propagation takes place by means of slips which are set about 3 % in. 
deep and 20 in. apart. For the first six months after planting the land must 
be kept hoed and free from weeds. Four cuts per annum are obtained, 
the last of which should take place at least one month before the end of the 
rainy season in order that the plant should be sufficiently recovered to 
stand the subsequent drought. 
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734 - African BoBlbux* — Vuillet, J. in VAirori mU' cohnittlet Year I, No. 10, 
pp. 07-105. Paris, April 30. 1014, 

Tlie existence of ntimerous natural hybrid^ makes it frequently very 
difficult to identify the various species and varieties of Bomhax ; moreover 
complete specimens of the trees are not easy to obtain, as they only flower 
after the leaves have fallen, and the new shoots do not appear till after the 
fruits have dropped. The writer distinguishes four Bomhax in the Nigerian 
Soudan : 

1. B. with ribbed fruits, — The ovary has five well marked furrows 
on its upper half, which alternate with the lines corresponding to the valvu- 
lar sutures in the fruit and form a five-toothed crown at the top ; the capsule 
has five deep inter-sutural furrows clearly defined in the upper half ; the 
seeds are sub-spherical instead of pyriform. 

2. B. with papillose fruits — Calyx not very villous and only half 
the length of the flower instead of two-thirds ; capsules slightly papillose. 

3. B. with long fruits — Calyx always longer than half its diameter 
and showing a very irregular edge when burst by the opening flower; ovary 
longer than in other species (6 to 7 mm. in diameter at the base by 10 mm. 
long) and not concave at the top ; fruits sub-cylindrical and drawn out in 
the shape of a sausage. 

4. B, with yellow flowers. — heaves usually made up of five leaflets, 
tbickex and forming a more obtuse angle at the base than other Soudan spe- 
cies ; flowers yellow or yellowish-green on the outer surface of the petals, 
brighter yellow on the inside; fruits slightly furrowed at the base and having 
small ridges in the upper half. 

735 The Oil Palm (Ei&eis gtiineesisis)* — Beccari, OmKmoin VA-ricuUum 
colomak, Year VIII, No.s. 1-4, pp. 5, 108, 201, 255. Florence, Jaimary-April 1914. 

The writer discusses the work of Adam and of Chevalier on Elaeis and 
draws up the following classification of the oil palms to serve as a basis 
in selecting and breeding new varieties for cultivation. He also describes 
‘a new variety, E. guineensis macrocarya Becc., with remarkably large fruits, 
the nut of which varies in weight from 23 gm. to 54 gm. (i to 2 oz.) and may 
measure up to 50 X 43 mm. ; the shell of the nut is very thick and the kernel 
is small and irregular in shape ; the albumen has a rather large central ca- 
\dty and the albumen tissue is made up of larger cells than that of any 
other variety and contains a larger number of crystalloids. 
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Classification of Elaeis. 


Sptcks 

E. ^uineensis Jacq. 


Varieties 


I mmilosa Becc . 

I 

; albesccm Becc. 


communis Atig. Chev 

form mdfogina Aug. Chev. . , . 
» Mvisa Aug. Chev. ... 

> ramosa Aug. Chev 

sub. var. dura Becc 

y fatua Becc 

■1 leucocarpa Becc 

)) semidura Becc 


I )t tenera Becc . 1 

I i 

1 s 

j graciliniix Aug. Chev. . j 

J idolatrka Aug. Chev ; 

j iniemcdia Aug. Chev, ... . . ' 

j macrocarpa Aug, Chev, j 

i macfophylla Aug. Chev | 

: pisifera Aug. Chev t 

I repanda Aug. Chev. j 

1 I 

I rostraia Becc. 

I 

i 

j macrocarya Becc 

£. imdaiiascariensis Becc. | 


E, mdamcocca Gaertu. ; 

.J. 


736 - ManiirlJig Fsperiments with He tea, ~ m jonG; 

Year XXIII, No. 3, pp, 133-144. Batavia, 1914. 

An account of xnantirial experiments carried out 
to 7 % years. 


Pfevlously called ; 


‘‘Okpdro Eyop”, Bull. 
Mi sc. Inf. Kew, 2909, 
No. 2. 

Abefita ”, Bull. Misc. 
Inf. Kew, 1909, No. 2. 


E. nigfesccns (typ, Aug 
Chev. Documents, p. 4 7 

*' Abe-darn Bull. Misc. 
Inf. Kew, r 90 9, No, 2. 

E. nimscens communis 
imilgaris) Aug. Chev. 
Doc. p. 50. 

■' Abe-tuntun ”, EuB. 
Misc. Inf. Kew, 190c, 
No. 2. 

E. ni';rescens communis 
Aug. Chev., Doc., 
p. 49. 


‘'MbatiaEop”, Bull Misc. 
Inf. Kew, 1909, No, a, 

E. (juineensis var, tnada- 
;:ascmiensi$ Jmn, et 
Perrier de la Baihie. 


W. K. in T^smannkf 

on 80 trees aged 7 
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737 - Tapping Trials with Puntamia elasiiea in the Belgian Congo. — Gis- 

SELAIRE, A, in Bdletin &incole du Congo bel'^e, Vol. V, No. r, pp. 95-10-1. Brussels, 

March 1914. 

Tapping experiments were carried out in the Bangala district on 
trees 7 to 9 years old. The tapping was done in the early morning, being 
finished at half-past eight or nine at the latest; herring-bone incisions were 
employed, single or double according to the size of the trunk, all trees of 
over 20 in. circumference at 3 ft. from the soil receiving the double in- 
cision ; lateral incisions were 10 in. from the central incisions and large 
trees were tapped to a height of 16 ft. Coagulation was brought about 
by boiling water. 

The following results were obtained at Musa : 1696 trees yielded 75 
gallons of latex from which 375 lbs. of raw rubber were coagulated, or 
3.6 oz, per tree including scrap. As the trees can probably be tapped 
twice a year this quantity should be doubled to estunate the annual produc- 
' tion. 

At Katu, 1368 Funtumia yielded 67 gallons of latex from which 345 
lbs. of. raw rubber were obtained, or 4.3 oz. per tree including scrap. The 
rubber lost 23 per cent, on drying so that 3.3 oz. of dry rubber were obtain- 
ed per tree or 6,6 oz. per tree per annum, and one acre planted. 10 ft. 
apart would yield 200 lbs. of dry rubber per annum. : ^ ^ ^ 

Samples from both localities were submitted to experts, who reported 
favourably on their quality and estimated their value as equal to that of 
plantation hevea, 

738 - The Nipa Palm (i) as a Commercial Source of Sugar. — pratt, d. s., thur- 
Low, It, W., Williams, R. R., and Gibbs, H. D., in Th& philippim Journal, of 
Science,, Vol. VIII, Sjct’on, A, No. 6, pp. 377-398. Manila, December 1913. 

The nipa palm {Nipa fruiicans Wurmb.) covers large tracts of land in . 
the Philippines which amount to i8 ooo hectares (45 000 acres) in the pro- 
vinces . of Bnlacan and Pampanga alone. Up to the present the sap 
: exuded by the flower stalk has only been utilized on a large scale as a com- 
mercial source of alcohol; it was examined by the writers with regard to 
the possibility of extracting the sugar contained. 

The yield amounts to about 40 litres (9 % gallons) of sap per season of 
150 days per annuin, or, with 750 trees per hectare, to 30 000 litres per hec- 
tare (2650 galls, per acre) per annum, the maximum flow occurring during 
the second month. As it flows from the palm the sap contains about 15 per 
cent, of saccharose and has an apparent purity of not less than 83, only 
traces of invert sugar being present; the addition of about 0.5 per cent, of 
sodium, chloride slightly* reduces the purity without lowering the extraction 
of sugar as it is classed among the non-melassigenic salts; waxes, acids, pectins 
hnd other foreign materials ate practically absent ; the sap contains active . 
enzymes of the invextase and peroxidase types, the latter being present only 
during the final period! of secretion aud being capable of oxidizing suaose 
and invert sugar in either neutral or alkalinesolution. 

Nb.'a8S4, Aug.-Sep.* 0 ct, r$ir Kb^.'6o4^' B. Msls ! ' 
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The sap is tisualty collected in bamboo tubes known as tuquils”, 
containing a little mUk of lime and sulphite, which destroy the enzymes 
and avoid the necessity of subsequent bleaching ; the use of small fuiiiiek 
to convey the juice to the bottom of the tuquils avoids st/atilication and 
results in more perfect conservation with but small additional expense. 
The total cost of collecting the sap and delivering it to the iriill aiiioiints 
to $1.50 per 1000 litres {2s gd per 100 galls.). 

A thousand litres of sap yield on an average 115 kg. of coiiimercial 
white sugar polarising at from 990 to 99.5^’. No important modification 
of methods now used in sugar practise is necessary in dealing with iiipa 
juice ; furthermore, no expense corresponding to the grinding of cane or the 
extraction of beets need be incurred, while the fuel supplied by the bagasse 
may be easily substituted by the cheap and plentiful wood of mangrove 
swamps. 

As about 9 000 litres of sap are required to produce i ton of 96*’ sugar, 
90 000 litres daily would be required to run a 10 ton mill at full capacity, 
that is the produce of 450 hectares. A mill designed to manufacture sugar 
from nipa juice would be available for refining Philippine sugar during that 
portion of the year when no sap is flowing, a process in which there is a rea- 
sonable profit. All estimates are conservative and there is every indication 
of the establishment of a successful industry. 

The Bureau of Science (Manila) will gladly furnish samples of nipa 
sugar to any one interested. 

739 ~ Analj^SiS of Sugar-Beets. — pellet, H. in ::>%icfcrie indi^^ne e.t 

Vol.LXXXIII, Nos. 19 and 20, pp. 441-446 and 466*471. Paris, May 13 and 20, I({i4. 

As the result of a long series of analyses, the writer concludes t 

there is no relation between the size of sugar-beets and their sugar contt ' ' ^ 

740 - TI10 Ciltwaticn c! Cacao in Trinidad and tbe Gold Coast. — freeman, w. g. in 

Bulletin of the Defayimcnt of A:riculHift\ Trinidad and Toba^p, Vol, XIII, No, 79, 

PI). 75-8-^. Triiii<’ad, Mj.rdi-Apr'l r()i4, 

A reply to an article in the Philippine Agriadturd Review attributing 
the recent decline fin the exports of Cacao from Trinidad to bad cultural 
practices, overshading of 'trees and severe fungus disease. 

The writer points out that this de line corresponds to seasons of 
abnormally low rainfall and gives figures showing a considerable improve- 
ment in the production of cacao during 1913 corresponding to an improve- 
ment in the climatic conditions. Reference is also made to reports of^ ^ 
the Gold Coast Department of Agriculture showing that the remarkable 
mcrease in the exports of cacao from West Africa is due to the natural 
advantages of suitable areas and cheap labour, rather than to the appli- 
cation of scientific horticultural methods. 

74^ “ lanurial Experfmsnts with Tobacco. — vries, 0. in Pmfstation wot Vomen^^ii 

landsihc Talak, Mcdedcdin No. IX, p]). 42. AmsletUt-m. 

Manurial trials with tobacco were carried out on poor soils in Java'';!' 
during the years 1912 and 1913, with the object of determining the effect/;:/ 
of the fertilizers on the quality of the tobacco, 
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The following results were obtained : on the '' brown ” soils potash 
had little effect on the quality of tobacco, while superphosphate injured 
its combustibility without spoiling the colour of the ash ; on the blue clay 
and sandy soils potash was again without action, while superphosphate 
sometimes proved beneficial and sometimes harmful both to the combusti- 
bility and to the colour of the ash. Sulphate of ammonia had no harmful 
effects and occasionally affected the quality beneficially ; its use is there- 
fore advocated, as it always increases the yield. 

742 - Experiments In Harvesting Tobacco Leaves. — de viaEs, o. in Pmsfmimi 

voor Vorstenlandsche Tahak, Ahdtdcchn . 1 s(k VlII, ]ip. 43. AiuslcrCam. 

Experiments on methods of harvesting tobacco leaves were carried 
out during 1912 and 1913 in Java. It is recommended that all picking 
should be done in the early part of the day and that leaves from the lower 
parts of the plants should be picked singly, except in wet years, when it 
would probably be better to pick the whole plant at once, for in that case 
the over-maturity of the lower leaves would be an advantage during the 
curing process. 

743 - The Market-Gardening Districts of Northern Germany. — weirup, in Ar- 

beitm dcr DciUschen Landwktschails-Gesellsckaft, No. 250, x>P. ^“40. Berlin, 1913. 

The above publication is a report of the horticultural conditions in 
the Euneburg district, in the Hamburg district and in West Holstein 
presented to the "Deutsche Eandwirtschafts-Gesehschaft'k These dis- 
tricts are partly under fruit trees and partly under early potatoes, straw- 
berries, rhubard and vegetables. The chief markets are Hamburg and 
Altona, but at the present time these outlets are not sufiScient to deal with 
all the cabbages produced, and the marketing conditions generally should 
be improved. The large market at Hamburg with its store rooms is spe- 
cially described, also the premises of the " Fruchthandel-Gesellschaft of 
Bremen, which organises the supplies of fresh market-garden produce not 
only from the local districts but also from more distant ones. 

744 “ Fruit Growing in Australia, — * HmsiCK, J. M. in Deutsche 

No. u, rp. 231-244. , Stilt lg; rt, Jinic i, 1014. 

The rural population of Australia is small as compared with the urban 
population — - the total population only amounting to five millions — and of 


Table I. — Distribution of surface (acres). 



Total area 

Total area 
i cultivated 

Under cereals 

Vineyards 

Fruit 

plantations 

Weslerm Anstralif» 

624 588 Soo 

S55 023 

648 So I 

^795 

16 737 

Sotiih Australia ' . . 

243 244 Soo 

4141 992 

2 228 482 

22952 

224x1 

Victoi'a. 

56 245 760 

5 3S6 247 

2877315 

23412 

57375 

Tasmania 

1O777 600 

5380971 

142 666 

— 

24919 

New Soulli Wales 

198 054 400 

3 920 

2436050 

8036 

47 354 

Queensland ■ . . 

431 120 000 

935021 

, 295801 

I 633 

17 466 

New Zealand 

67 04 0 Coo 

16265 ^^9 

692 565 

7S1 

31952 
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Tablb 11. — Area under the different kinds of fmit, in acres. 


Kind of ffuit 

1 

Western j 
Australia |l 

South 1 
Australia 

-i 

"S 

A 

A 

j 

Tasmania I 




1 

Queeaslaudj 

« 

1 

Htini fmiii { 

Apples 

1 

9 956 

10 183 

22 364 

22 678 

11 165 

1238 

77 384 

l-'ears 1 

I 2II 

996 

633S 

-- 

2590 

54 

II iSg 

Quinces 


— 

8X0 


531 

8 

X 

Sionc fruit: 

Apricots 

521 

X 735 

2441 


8S0 

1 

47 

5 624 

Cherries . 

— 

838 

2 755 

— 

1 532 

30 

5 X55 

Peaches 

I 352 

I 710 

4^95 

— 

7 006 

615 

14778 

Piuros 

823 

1 349 

4903 

— 

I 41 1 

210 

8 €96 

Nectarines - 

— 

— 

59 

— 

— 

45 

1 04 

Persimmons 

— 

— 

5 

— 

14X 

15 

i6x 

Nutsi 








CocoMits 



■— 

— 


237 

237 

Hazel nuts 

— - 

— 

400 

— 

— 



400 

Almou<ls 

— 

2 778 

260 

— 

-- 

2 

3040 

Walnuts 

— 

— 

Soo 


— 


800 

'Citrus fruits : 








Oranges 

1 026 

2 014 

860 

-- 

1 4 468 

3 450 

21 8x8 

I^emous 

220 

553 

680 

— 

36801 

47 

5 

Tangerines 

— : 

— 

.... 

— 

4 643' 


4 ^H3 

Oiher fruits [tropical, cic^ 








Pineapples 


— 


— 


24x7 

2417 

Figs , . * 

600 

— 

440 

— 


15 

X <>55 

Bananas 

326 

— 

— 

— 

.... 

6 462 

6788, 

Custard-apples 

— 

— 

' — 

— 

-- 

50 

50 

I^oi|uats 

-- 

— 

64 



— 

6i' 

, Papaws . . 

— 

— 

— 


..... 

185 

185 

Passion fruit. ........ 

— 

— 

50 


57 

12 

XI9 

Breadfruit. 

— 

— 

— 

— 


365 

366 

S mall fruit ^ . 

714 

272 

6 24O 

— ' 

126 

808 

$ 160 

Unclassified . . . ■ 

— 

— 

— 

4238 




4238 

Total . . . 

j6 74S 

22 428 

53 364 

26 916 

48 230 

16313 

i84 000 
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Tabi*E III. — Average yields of fruit per tree, lbs. 


Kind of f fttit 

Queensland 

N. S. W. 

1 Victoria 

% Australia 

W. Australia 

Tasmania 

Apple 

22 

45 

I 1 

46 

30 

26 

,29 

Orange 

81 

49 

66 1 

44 

27 

— 

Peach 

— 

46 

52 

26 

27 


Pear 

— 

57 

.88 

5 ^ 

43 

— 

Plum. 

— 

65 

51 

. 45 ■ 

— 

— 

Apricot. ...... 

34 to 38 throughout Australia 



Cherry . 

21 to 2 $ » 

» 




I^mon ....... 

"T 

53 

— 

— 

-r- 

— 

Xaugerine 

— 

51 

— 

— 

— 


Almond. . . . ♦ . 


— 

-r- 

2 % 


— • 

Banana 

178 bunches p. acre 




pineapple ...... 

318 doz. fruits 

» 





the rural population only a small part grow fruit. Yet the area under 
. hniit is already considerable in spite of the industry being stiU in its infancy. 
Table I gives the distribution of the area in 1911 in Australia find Kew 
Zealand. 

In every State except South Australia the area under vineyards is 
smaller than that under fruit trees ; the latter has increased at the rate 
of about 4500 acres per annum for the last ten years in Australia and New 
25ealand. 

Kinds of fruit. — The climate being well adapted to fruit growing, 
especially in the coastal regions (S. Queensland), most kinds Nourish; 
the distribution of the various kinds is given in Table II. 

There are no available data for New Zealand and it is pointed out 
that as different methods of collecting the returns are employed in the 
various States, the figures are only approximate. . 

The most important Australian ft^t is the apple, followed at a distance 
by orange, peach, pear, plum, and small fruit Queensland produces 
the tropical fruits (oranges, bananas and pineapples), New South Wale^ 
grows citrus fruit more especidly, but peaches, apples and peats also flourish 
there ; in Victoria, the so-called " Orchard State the fruits of temperate 
elm predominate, though citrus fruits do well in 

the northern part ; Tasmania is above all the apple orchard of Australia ; 
South Australia grows more apples and almonds ; and lastly 

Western; Australia 'grows apples.;’ 

Average yi^ds. — Average ;;peids for each kind of fruit are obtained 
: by dividing the official returns of production for each State by the number 
of tree,s in thai State. The resulting figures are sometimes very low ; 
' In certain parts, especially in Western Australia, the area under fniit trees 
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lias been more tliaii doubled during the last seven years, with the result 
that mam^ of the orcliaids are very young and 3deldiiig small crops ; besides 
this, many orchards are planted in unsuitable places by inexpert towns- 
people and the poor returns from such orchards reduce the average yield 
for the State. In Table III are set out the average yields of various fruits 
in each State. 

The average yield for apples varies from 22 lbs. to 46 lbs., being lowest 
in Queensland and highest in Victoria and New South Wales ; the yield in 
Tasmania is depressed by the fact that the trees are planted too close to- 
gether in some of the old orchards ; Western Australia only averages 26 
lbs. in spite of her eminently suitable climate. 

Varieties grown. — Owing to the variable climatic conditions met 
with in the various States, the varieties grown are very numerous. 


Aphlea (classed in order of importance). 


Maiden's Blush 
Duke of Clarence 
Poixiiiie ile Neige 

* Bismarck 
Khip, of tile Hpptjis 
Cox’s Orange Pipphi 
Scarlet Nonpareil (kite) 

* Cleopatra (mid-season), 
j onathiin. 

St urai er 's Pi |>p i n , 

French Crab (late). 

DiimclcAv. 
bf’CKlon Pippin or 

llirce -crowned Pippin • 
ly'ine’s Prhio' Albert (mid-season). 
Statesman, 
bord Suffolk (early). 

* Sletwaris (late). 

(anii-'etisteiner (mkl 'Season ; . 
Koine Beauty (late}. 

Esopiis Spitzeiiberg (laie), 
Peasgood Nonsuch (early). 

W eallhy ( mid-season ) . 


i cciriy, 
exported to 
Great Britain 


Clapn’s Favouiiu-. 

W* i H'n ni ’s Bonclir i e n . 
Beurre Superfm. 

Box's Bottling Fear. 
Beuixe Die!. 


Shepherds’ Perfection (mid-season). 

Stone Pippin (iate). 

Rymcr (late). 

Schroeder (late)., 

Winter Straw’berry (late). 

Kokewpod (veiw^ late, keeps w^ell in cC'h! 
storage). 

Sliorlantl Quchmi (earl)). 

Canada ri]>pin hnid-sea.soii). 

Yatc.s. 

Kaiser Alexander. 

Newmaim’s Seedling (late). 

Green Alfriston (early) . 

* Granny Smith. 

* Carrington (early). 

* Trlvett (early, resistant to blight and i-s 
heavy' cropper). 

McIntosh Red (early). 

Twenty Ounce Pippin. 

Warner’s King (early) , 

Beauty of Bath (early). 

Eady Daly. 

* Bunn’s Favourite or Munroc’s Favourite. 
Pears, 

Winter Beurre d’liardepont. 

Doyenne du Cornice. 

* W-inter Cole. 

Beurre Cure. 

Josephine de Maline. 


* Of Australian origin. 
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Winter Nelss. 

Madame Cole (late). 

Tongi'e . 

Keiffer (mid -season). 

» Packhams’ Tritunpii, 

Broom Park (late). 

Benrre d’AnJou. 

Anna Nelis. 

Conference. 

Autumn Beurre Coloma. 

Howell- , 

Quinces. 

Apple Siiaped. 

Pear Shaped. 

P.ea*s Mammoth. 

Master’s Early. 

Portugal. 

Apricots. 

Poyal. 

Shipley’s Blenheim. 

Mootpai'k . 

Peach. 

Tilton. 

Darge Orange. 

Mansfield’s Seedling, 

Alsace, 

Hemskirke, 

Cherries (on wild Mazzard slock). 

* Troyford- Hart (best of the earlies). Early I^yons. 

Napoleon, 

Florence. 

Black Republican. 

Noble. 

Claremont. 

St. Margaret. 


Peaches, 

Champion . 

NichoUs Orange Cling. 

l^dy Ingold. 

Philip Cling. 

Admiral Dewey. 

PuUar’s Cling. 

Foster. 

Brigges Red May. 

Kia Ora. 

Early Albert. 

Riverside BTbcrta. 

Early Douise. 

California. 

Elbcrta. 

Comet. 

Hains Early. 

-Globe.'',' 

Mountain Rose. 

; Wiggins. ' ' ' 

Plains, 

Angelina Burdett . 

Purple Gage. 

Belgian Purple. 

Washington. 

l^lle de Seplembrie. 

Clyman. 

Burbank. ; . 

, Penniston’s Superb. 

Kelsey. 

Diamond. 

■ Kirkes. , 

Diapr^e Rouge. 

Coe’s Golden Drop. 

' ■ ■ Early 'Orleans; " 

Rond’s Seedling. 

Evans Early, ; 

: De Montfort. 

, Green Cage. . ' / ' 

':^ih,ce, ; ,4n-g^ebert . 

'■ Jodpigne Gfeaci Gage, ", 
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October Green Gage. 
Onllins Golden Gage. 
Princess Ales^ndre. 
Tlie Czar. 

Benbigh. 

Beneyer’s Victoria, 
Grand Bake. 


Brandts Jordan. 
Nonpareil. 


Bwarf Proiiiic. 


Emperor, 

Tiomy. 

Beauty of Gim Reti'eat. 


Washington Navel. 
Joppa. 

Panama tta. 

White Siletta. 


Bis boil. 

Bisbon Thornless. 
Sweet Rind. 


Caveiiclisli. 
lAdy*s Finger. 
Plantain. 


Adam. 

Blue Provence. 
Angelique Bordeaux. 
Black Turkey. 


Cherry. 

Ba Fertile. 

Ba Versaillaise. 
Red Dutch. 
Mammotli. 


Imperiaie de MilaE. 

Jefferson, 

Bate Black Orleans. 

Magutn Bonum (wMte and red), 
Monarch. 

Pond’s Seedling. 

Ahnonds. 

Paper Shell. 

Sultana'. 

Walnuts, 

Santa Bar box.!. 

Tangerines, 

Parke a Sivcial, 

Canton. 

Scariet. 


Omn^^es. 

Bate Valencia. 
Thompson’s Selected . 
Paterson’s Seedling. 

Lemons. 

VTlIa Franca. 

Genoa. 


Bananas, 

SapientunL 
Giant Sugar. 

Fi-is, 

Brown Turkej^ 
Black Genoa. 
Brown Ischia. 

Blue Ischia. 

and While Curmnis. 

Red Imperial. 
White Dutch. 

White Transparent. 
White Imperial. 



Black Naples. 

Carter’s Black, 
diampion. 

Ked: 

Billy Dean. 

Crown Bol?. 

Ploughboy. 

Prince .Regent. 

Conquering Hero. 

Jolly Miner, 

Keen’s Seedling. 

Overall. 

Roaring I#ion. 

I^csisliire Hero. 

Jeon’s Provider. 

Green : 

Drill. 

General Graham. 

Gretna Green. 

Green Gascoique. 
Greenwood. 

Green Overall. 

Heart of Oak 
Keepsake. 

Dord Crewe. 

Nelson. 

Peacock. 

Antwerp Red. 

Antvrerp White. 

' „ Palstalf. 

Northumberland Pillbasket, 

Ahnetta. 

Aurie. ' ' 

British Qtieen. 

Captain. 

Crescent Seedling. 

Dr. More. 

Melba. 

Daxlon’s Noble. 
Phenomenal.. 

. ^r,,HarryRawson. ! 
^.'^deration. 


PRDIT GROWING 


jsUtck Ciirranial. 

Kentish Hero. 

Dee’s Prolific. 

Ogden’s Black Grape. 

Gooseberries. 

White ; 

Gill’s Seedling. 

Northern Hero. 

White Muslin. 

Thumper. 

Waterloo. 

Plunder. 

Smiling Beauty. 
Whitesmith. 

White Dicwa. 

White Eagle. 

Yellow: 

Dublin. 

Goldfinder. 

HighSherifi. 

leader. 

leveller. 

Pretty Boy. 

Rockwood. 

Sulphur. 

Trumpeter. 

Yellow Dion. 

Haspberies. 

. Victoria, 

Cuthbert. 

Franconia. 

Golden Queen. 

Strawberries. 

Glenfield Beauty. 
Governor General 
Howcroft. ; 

King Edward VII. 
Marguerite. 

. ' Marshall, 

_ ' Zcna, ' ■ 

J^rd Kitchener. 
Trollope’s Victoria. 

'■ 'Cresweil. 
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Planting Fruit Trees, — Land may always be obtained from the 
Governnient on very favourable terms for the purpose of planting fruit, 
provided that the holder builds a house and lives on the land. Usually 
payinent is made in twenty" small annual instainients. Such land always 
consists of unbroken bush or forest, so that the formation of an orchard' 
is a laborious matter ; felled timber is unsaleable and has to be burned osi 
the spot. Young trees are promded by the large Australian nurseries ; 
they usually consist of pure varieties and are planted on the square or the 
quincunx method at the rate of 90 to 100 trees per acre. Trees come into 
bearing ver^?- early owing to the warm climate : apples, for instance, yield 
fair crops at five or six years old. 

CuUivatiom, — The hot climate and the summer droughts, occur- 
ring just at fruiting time and lasting three, four, or even six months, neces- 
sitate repeated cultivations, which on the other hand are limited by the 
scarcity of labour. Immediately after the fruit has been gathered, the 
soil is ploughed deeply in order to absorb as naitcli water as possible during 
the winter. K second ploughing is usually given at the end of July or begin- 
ning of August to destro^r weeds,, and during the summer the surface is' kept 
stirred to' prevent evaporation. 

Manming, — Most of the under fruit is sufficiently fertile not 
to require manuring, but fruit has planted on some poorer soils 

where it soon became evident that the treeS^^re being starved and conse- 
quently manuring had to be resorted to. Fi^myard manure is rarely 
available, as the farmers only possess the bare horses required 

to work the holding and these are not often in the stabl?N^n the neighbour- 
hood of towns where it may be bought cheaply , dung is fre^l|ently employ- 
ed ; in other parts it is replaced by green manuring to make%ood the loss 
of humus, which decomposes rapidly owihg to the hot climate. Green, _ 
crops are only grown during the winter, as their dr5dng effect would be 
bad during the summer ; they consist almost entirely of legumiiioiis crops, ' 
which do well in the cool winter months. Peas and vetches chiefly* 
employed ; the orchard is cultivated in autumn (February-Marcli| as soon 
as the fruit crop has been harvested, and seed is sown in April ; in Adjust the 
green crop flowers and is ploughed in. A few growers use forest leaf mould 
instead of a green crop where shallow cultivations are employed in order 
not to injure the roots of the fruit trees. Artificial manures are #lso in 
common use, especially bone flour or other phosphatic manures, because 
the soils while very rich in potash are exceptionally poor in phosphoric 
acid ; a more complete manuring is becoming usual. ' 

Irrigation. — Good returns are obtained by irrigating fruit orchalhs 
in Atistralia, and a fair proportion of the land under fruit is irrigated ik; 
spite of the undeveloped state of the country : .■ , 


New Soiitti Wales . i 00a acres 

Victoria . - 17550 ,» 

Soiitli Aastraiia 3 600 » 


23 150' , » 


Total . . 
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Victoria is jtistl3’- called the Australian Irrigation State, though New 
South Wales completed in July 1913 a colossal dam which is to hold up 
almost as much water as the Assuan dam in Egypt, and to help to bring 
40 000 acres under irrigation by means of a canal 240 miles long. At the 
present moment the Mildura district, Victoria (6500 inhabitants), is the 
most important irrigation area. It is situated on the Murray and extends 
over 9 700 acres, having been founded in 1887 by the Chaffey Bros., who 
received large grants of land in Victoria and undertook to construct 
an irrigation s^^stem. At present the land is occupied by small holders ; 
the holdings vary in size from 10 to 40 acres and the right to water goes 
with the land. Pour pumps with a total capacity of 22 million gallons per 
minute raise the water 50 to 90 ft. above the level of the river ; the irri- 
gation works are administered by a committee elected from amongst the 
holders, which levies the water rate and regulates the distribution of the 
water ; rates vary from los to £2 per acre, The pumps usually work 
/for about 120 days per annum, providing one watering in winter, two 
following close on one another in the summer^ and one in the autumn. 
The chief crops at Mildura are raisins, lemons and peachevS, 

Another important irrigation scheme, in this case belonging to the 
State of Victoria, is situated in the valley of the Goulburn, where reservoirs 
hh^e i alri^ady been constructed to hold 60 Qop million gallons ; others arP 
planned to raise the total storage capacity to 360 000 million gallons, which 
wiU be sufficient to irrigate 750000 acres. Small irrigation plants in the 
Doncaster district should also be noted ; almost every holder has a tank 
at the top of his orchard into which water is pumped by means of a wind- 
mill or a petrol engine and from which the water is led in channels to all 
parts, of the holding. The chief irrigation scheme in South Australia is 
at Renmarck, also on the Murray and on the same principle as Mildura,, 
but of about one-third the size of the latter. 

Management of ifms. — Usually half-standards are planted; four to 
five or even nine main branches are trained in a cup shape, the centre of 
the tree being kept as open as possible ; all secondary branches are kept short 
so that the fruit is formed close to the main branches which is said to faci- 
hthfe the feeding of the fruit. Pruning varies with the different varieties, 
but the writer is inclined to think that it is alwaj^ soinewhat excessive, 
except in the case of lemon trees, where only the dead wood is cut out. 

Enmiek and their control, — Codling moth {Carpocapsa pomonella) 
causes serious damage to apples; lead arsenate washes are used against it 
as well as grease bands. American blight is also 

very prevalent ;, it is checked by means of paraffin emulsion washes, A 
desease known as bitter pit ^^ causesrserious te hnd is being investigated 
at the present, time* Other parasite frequently met with are: red spider 
{Tetranychm Uldrim), peach leaf 

; curl {Exomcus deformans),: Clasterosporium carpophilum. Certain 
ventive measures are prescribed by law. 

. ; FraUTrade, MsmaH{rmt>as wellasa;k^ the citrus fruit/ 

/finds a market in the Aiistraliau; towns: ^ 
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iiad an Australian market at certain times of the year but are also import* 
aat export, products, more especially in the case of apples ; the develop- 
ment and extent of the apple trade is given in Table IV. 


Tabi^b — Exports of apples in tons. 


state 

: igiio 

1911 

1912 

'Western Auatralia. 

1 

1 loS 

281 

X 163 

Soiilii AtifiiTaha 

: 2335 

1 25S 

3 369 

Victoria 

. ; 2 935 

5303 1 

1 5 447 

Tasmania 

. : 10 <20 

1 

12 824 

X4 669 

New Soatii U'ales, 

0 

in 


306 

Total . . , 

i 16 03S 

i 

19 801 

i 

i 24 954 

1 


Apples are mostly sent to Great Britain, btit also to Germany (about 
180 000 barrels in 1912 ), the Tar East, South Africa and South America. 
Ill the modem orchards only those varieties are grown which are suitable 
for export. The production is continually increasing so that it is constantly 
sought to improve the existing markets and to find new ones, a matter 
v\hich should not prove difficult as the apples aie of excellent quality and 
arrive in Europe from March to May, at a season when the home crop is 
already consumed ; thei.’^ consequently fetch good prices. 

Wiile the organisation of the export trade is excellent, that of the home 
trade is poor, especially with regard to marketing, so that the producers 
are sometimes completely in the hands of the town retail dealers and it 
frequent!}^ occurs that producers receive very little for their crops when the 
consumers are paying a high price. 

Cost oj planting and production. — Conditions are so variable that the 
data can only be given, approximately. The cost of buying the land, 
clearing, cultivating, fencing, planting and management up to the time the 
trees' are in full bearing is estimated at from £75 to '£100 per acre. A 
twelve-year-old apple orchard should bring in £20 per acre per annum. 

745 — Scititll Ainsricail Fruit. — BoUtin de la Union Pantinieficana^ VoL XXXVIII, 

Ho. 3, 31S-335. WabMngtoH, March 1914.' 

The writer describes the general conditions of fruit growing in South 
America and the possible developments of the industry in view of the 
variations of climate met rvith in the different part>s of the continent and 
of the new transport facilities afforded by the opening of the Panama' Canal, 
He points out the difference between fruit growing inHorth America, where 
deciduous trees prevail, and in South America, where the tropical and sub- 
tiopica! fruits are more general and native apples, pears, peaches and 
plums 'do not exist. Native fruits 'of South America 'are 'as follows' : 
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Gtiava {Psidium Guaiava), 

Custard apple {Anona Cherimolia), 

Passion fruit {PussifLora edulis), 

Spondias dtilcis.^ 

Prickly pear {Opuntia sp.) 

Gomortega nitida Queule. 

Murta murtella [Myrfus Ugni Molina), with berries very like the blueberry (P«c- 
cinitim), 

Maqui [Aristotelia Macqui), sometimes mixed with grapes in the manufacture of 
wine. 

Grapes, an unimportant variety found in the extreme north. 

Capulli or Capoilles {Pnmus salicifolia), rather like the American wild cherry. 

A few other kinds which are tittle known. 

Very few of these fniits are given in the American Pomology and many 
are of little commerdal importance, but there is every reason to beEeve 
that the usual commercial kinds can also be produced as many have al- 
ready been successfully introduced : for example sapotas, mangoes^ bread 
fruits, tanmrinds, pomegranates, avocados {Persea gratissima), olives, figs, 
citrus fruits, are grown in sub-tropical regions,, while the ordinary fruits 
of the United States are grown in the temperate regions. 

the Argentine the vine is the only fruit cultivated on a large scale, 
the vast plains of the region being Httle adapted to fruitgrowing; iieverthe- 
less, in the pampas, and especially in the neighbourhood of Buenos A 3 n:es, 
some attention is now being paid to the matter. The so-called Tigre Islands 
at the mouth of the Parana are famous for their peaches. Around Tucuman 
citrus fruits, especially oranges, are cultivated and the industry might 
well he developed with improved means of transport and better methods 
of packing.. Regions in the province of Salta are well adapted to sub- 
tropical fruits, such as the custard apple and avocado, which are as yet only 
produced for local consumption. In the pro\4nces of Neuquen and Rio 
Negro some wild apples occur, which, according to tradition, are descended 
from trees imported by the Jesuits and Which still yield fruit of good quality. 
But the vine is the only fruit possessing any real commercial importance 
in Argentine at the present day ; of late years its cultivation has greatly 
increased and proved very remunerative in the province of Mendoza ; a 
well equipped school of viticulture has even been founded in Mendoza itself 
and is to be extended next year. The prosperity of the industry dates 
from the. arrival in the district of some Italian vine growers. High quahty 
table grapes are produced and the erection, of a small refrigerating plant 
makes it seem likely that the Buenos Ayres inarket will soon be within 
reach. Other fruits cultivated on a small scale in the Mendoza and San 
Juan districts are peaches, nectarines, apricots and pears. 

In Chili the general conditions are very .similar to those prevailing 
in California and similar kinds and quality of fruit are produced, though 
the industry is much less developed in Chili; fruit of excehent qualify and 
appearance is found on the markets of Valparaiso, Se.htiago and Coneepcibii, 
Between the Andes and Valparaiso, sub-tropical fruits such as :aydcadq, 
chstard-apple and papaya are found, though they are inferior in ^ 
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quality to similar fruits produced in their native tropical habitat ; citrus 
frtdts are cultivated in fairly large quantities in districts south of San- 
tiago wliich are not subject to frosts, but are not abundant on the 
markets between January andxkpril. As in the Argentine, grapes are the 
most important land of fruit in Chili ; they are inostl}?- employed for the 
manufacture of wines which are vet}" popular in South America and are 
exported to Argentina in large quantities; the wine-growing region extends 
from Santiago to Concepcion. In the south very good pears and apples 
are cultivated; in fact the apples of Valdivia are renowned throughout 
Chili and important orchards are found near Angel, south of Concepcion. 
Further south is a wooded region rather similar to parts of the States 
of Oregon and Washington ; this southern region is frequently considered 
the most fertile in Chili, though veiy little has yet been done in the di- 
rection of bringing the land under cultivation except round Rio Buenos, 
where a German colony has conipletely transformed the neighbourhood. 

Peru and Bolivia are quite in the tropical zone, though the altitude of ' 
certain regions modifies their climate. Those tropical fruits ' which . are 
capable of resisting the somewhat primitive methods of transport are 
fotind on the Peruvian markets and are of excellent quality ; the grapes are 
good, hut after transport are onl^^' fi.t for wine making ; from April to June, 
apples £ind peaches abound but these are not of first quality. 'Other 
fruits cultivated are oranges, bananas, avocados, custard-apples, sapota 
(to a height of 6500 ft.), guavas, “ ciruela agria’b '"gravadilla” {Passiflom 
Uguhris), "tumbo*’ {Passi flora quadrangulari.^) , prickly [Opuntia 
Tuna) which is A^ery abundant, and a kind of wild cherry with fruit about 
the size of Richmond cherries which is picked from wild trees in the Urti- 
bamba Valley (north of Cuzco) and marketed in Ma^R The fertile soil 
and excellent climate in parts of both Peru and Bolivia should make it 
possible to increase the production of fruit very considerably ; it 'is at pre- 
sent much lower than it was several centuries ago before the Spanish occu- 
pation and the region only requites the restoration of the irrigation system 
in order to becotne once more productive. The period of ripening of the 
various fruits is as follows : 


Apples. — March, or in i*arcs cases January February, to November. 

Cherries. — - November to February. 

Peaches. — December to Mrrch. 

Pears. — February to May. 

Plums. ' — January to March. 

A pricots, — • December to February, 

Grapes. — January to J'utie. 

Oranges. — September to December. 

Lemom. ■— All the year round. 

The fruits all mature at a time when the European and North American 
markets are without home supplies and would consequently fetch good prices; 
land is cheaper in South than in North America, irrigation water is abun- 
dant, labour is not costly, soils and climate are eminently suitable for fruit 
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growing; consequently it is likely that transport difficulties will soon be met, 
and that the four countries discussed above are destined to become impor- 
tant produce4.s of fruit. 

746 - Influence of Different American Vine Stocks upon the Quantity and Qua- 
lity of the Wines. — Faes, H. and Porchet, F. Elxide da IHnfiucnce de divers 

Porte<:reffes sur la QualiU el la QuanliU de la recolte. Station viticole de I^ansanne, 

, 46 pp. Xausanne, 1914- 

The Lausanne Vine-growing Station possesses in several parts of the 
Canton of Vaud, nine experiment vineyards, each about two-thirds of 
an acre in extent ; they represent the most various conditions of soil and 
aspect; except for two which serve other purposes, each is divided into three 
portions. The first is planted with Chasselas Pendant grafted on various 
stocks; the second with direct-bearers (white and red) about which the 
results obtained have not yet been published ; the third (which is kept 
as a check plot) is planted with European vines, especially Chasselas, on thdr 
own roots. The vines in these three portions are all of the same age, so 
; that the influence of the stocks upon the wine can be freely studied in com- 
parison w:ith that produced by European vines upon their own roots. 
Each graft-bearing stock is represented by 80 or 100 specimens. The 
following have been tried : Pure Americans — Ripaiia Gloire do Mont- 
pellier and Rupestris du Lot ; Americo-Americms — Rip. x Rup. 11 P., 
Duforer, 101-14, 3309 and 3306, Sol, x Rip. 1616, Berl. . x Rip. 420 A., 
137-IT, 34 E., 3 ^p. X Cord. - Rup. iq6-8 ; Franco-Americans — Aramon X 
Rup, I, MoitrvMre X Rup., 1202 and Chasselas X Berl. 41 B. 

The yield of each stock of grafted vines is carefully recorded and the 
must is examined chemically. The experiments were continued from 1911 
to 1913, The most important results are summarized as follows : 

Among the pure American vines, Rupestris du Lot in general appears 
inferior to Riparia Gloire. The vines grafted on Rup* du Lot yielded 
a higher crop, marked by a lower sugar content, while the amount of acidity 
was frequently rather high ; the quality and quantity were more satisfac- 
tory when the grafted vine was trained as a. cordon (in one vineyard all 
the vines were thits treated). Rip. Gloire does not thrive equally well on 
■'ati soils,. 

Thegroupof Rip. X Ritp. hybrids gave very uniform and good results 
and their yield was in general the highest of all stocks, the maximum being 
given by 3309 ; the next best was Rip. X Rup, ii .E, the third 101-14. 
In this gropp a normal connection between quality and quantity was 
observed, while Rup/ du Lot, for instance, even with dimiilished quantity, 
yielded grapes of inferior quality. , 

Sot X Rip. 1616 behaved very well during all three years. In two 
of the experimental vineyards it yielded the highest crops. The grapp 
in general are sweet and have a low acid content. ^ : / 

\ The vines grafted on Rip. X Berl. give, as is well known, aVliinited 
production during the first years ; thi^ was very clearly shown in in 
^ with the hybrids Rip. X - Rup. Of the former, 

"''■‘during :the three years, the 
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sugar in the must was stifficient. In 1912 the difference in yield between 
the Beri. hybrids and those of Rip. X Riip* was already less marked and 
in 1913 the 34eld of the former approached still more that of the other 
stocks. Excepting in one experimental vineyard 34 E gave lower yields ;« 
it was also less rich in sugar than isy-ii. The writers do not yet pro- 
iioitnce definitively on the Teleki Rip. x Bed. hybrids, which were only 
recently planted. 

Rip. X Cord. - Rup. 106-8 gave a satisfactory yield ; in '1911 it bore 
more than the Rip. X Bed. hybrids on the Franco-Americans. 

In general the Franco-Americans during the three years, notwithstand- 
ing their vigorous development, yielded a crop lighter than and ' inferior 
in quality to that obtained hj using as graft-bearers the less vigorous 
Rip, X Rnp. hybrids. Aramon x Riipestris i and 1202 made no excep- 
tion saving in two and one vineyards respectivehr, in which the compact 
and heavy soil seemed admirablr^ suited to the Franco-Americans. But 
here also their yield did not come up to that of 3309. The sugar content in 
the, grapes of these two common Franco-Americans did not showdmprove- 
ment in connection -with the diminished' quantity of ^ yield. In comparing 
the two, it appears that 1202 often produced grapes with a higher acidity 
than Aramon x Riipestris i. Stock 41 B behaved very differently in 
the various vine^T'ards, as regards both quality and quantity; nevertheless 
in some it was fairly successful. Cabernet X Beriandieri (only recently 
planted in two vineyards) wns not vei^^ productive and gave a must with 
too low a sugar content. The must of vines grafted on Vinifera X 
Riipestris 84-3, which w'ere also only recently planted , showed in 1912 and 
1913 a minimum of sugar and a maximum of acidity. 

From the observations made it appears that in general (there are some 
exceptifsns) the content in sugar diminishes or increases iiiversel^^ to the 
bulk of crop, while with acidity the resen'e is the case. 

747 - Experiments In Growing Fine Hybrids in Styria* — mwiasic, Fr. in ZeHschri/f 
jiif Wembaii mui Weinhehandiwiif^ Year I, Part 5, pp. 209-21 S. Berlin, May 1914 * 

In Styria a great portion of the idneyards have been reconstituted 
(32 000 acres up to 1912) on American stocks; in many^ localities, especially 
in the south, these suffer from chlorosis, so that some of the plantations 
gradualli-^ perish. 

In order to ascertain which ate the most suitable stocks for these 
difficult conditions, the soil often containing large quantities of lime, the 
Government established a nursery at Dvor in 1903 ; here the hybrid stocks 
recommended for calcareous soil are tested. This nursery consists of a 
plantation of stocks for multiplication, a nursery proper in which the cut- 
tings, some of them' grafted and some not, are set to root, and another nur- 
sery of stocks under observation in which the hybrids are tested as grafted 
stocks. 

The soil of the nursery for multiplication purposes is partly on mar! 
and partly stony and it contains from 63 to 72 per cent, of' lime. The 
nursery is about 2 acres in 'extent and has 3301 mother plants' belonging 
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to 45 varieties of hybrids. The writer divides these hybrids into three 
groups. 

The first includes those which have always been free from chlorosis : 
Riparia-Cordifolia-Rupestris de Grasset 106-8, Berlandieri-Riparia 420 A, 
Aramon Ganzin i (it has to be defended against mildew), Chasselas-Berlan- 
dieri 41 B (it also has to be protected against mildew), Riparia-Monticola 
I R and Riparia-Rupestris. Their growth is very satisfactor5^ (41 B 
is somewhat weaker) and the same may be said of the maturing of their 
canes ; they are not susceptible to drought. 

The second group contains the hybrids that are not immune from 
chlorosis but which from other points of view are still fairly satisfactory : 
Solonis-Riparia 1616, MourvMre-Rupestris 1202, Solonis-Rupestris, 
Berlandieri-Riparia 420 B and C, 33 and 34 E. M., Riparia-Berlandieri 
Teleki 4, 5, 6 , 7, 8 and 9, Riparia-Berlandieri 157-11, Rupestris-Solonis 
,215-1 and 217-1, Riparia-Berlandieri I50-I5j Pinot-Rupestris 1305, Rupes- 
stris-Berlandieri 301 A, Malbec Berlandieri la, Taylor-Narbonne, Gamay- 
Couderc and Aramon-Riparia 143 B. The canes of all of them mature sa- 
tisfactorily. Solonis-Rupestris and 1616 on their pwn.roots at Dvor are not 
very resistant to phylloxera and consequently they are not to be consi- 
dered as graft bearers. No. 1202, Gamay-Couderc, 1305, 143 B and i A 
suffer from inildew. 

. The third group embraces those hybrids which do not resist chlorosis, 
do not grow satisfactorily, or are somewhat susceptible to drought, and 
which consequently have been partly eliminated and replaced by better 
hybrids: Rupestris-Berlandieri 2x9 A , 220 A, 30X B and C, 301-37-152, 
Cabernet-Berlandieri 333, Cabernet-Rupestris 33 A (liable to mildew), 
Rupestris-Berlandieri Teleki ip a, Riparia-Rupestris 3306-3309, 10 1 and 
101-14, Colombeau-Riparia 2362 and Rupestris-Solonis Pecs. No, 101^14 
was also eliminated as subject to phylloxera and suffering from frost. 
Nos. 219 A, 301 C., 301-37-152, 3309 and 333 developed tp a very Kxmted 
extent and produced only thin useless canes. 

On the subject of the use of Riparia-Beiiandieri-Teleki hybrids 
(4, 5, 6,7, 8 and 9) no opinion can he formed until the newi plants selected 
ai Byor have been tried. They are hybrids which represent a mixture of 
, forms. 

In the imrsery , where the soil is a heavy loam, difficult to work, the 
cuttings, some of them grafted and others ungrafted, are set to root. 
Nos. 219 A, 30X-37-152, 301 A, B and C, 3309 and 333 strike root in insuffi- 
cient numbers, as in fact do all the hybrids of the third grotip. The others 
strike roots in the proportion of 50 per cpnt. and some even above 
70 per cent. , ■ ■ 

In grafting, the successes attain as much as 63 per cent. In a grafting 
; experiment carried out, in 1910 vrith Hengd St. Severinus* grafting - tnachirte 
the same percentage of suqc^es was scored,; as by hand Rafting,' lint it 
was observed that in machine grafting the stock does mot keep the scion sp 
; w with hand grafting. In the percentage of successful grains no dtffe- 
:, rencfe was observed between those stocks; wlbch hid been pre^pq^y force«i 
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in a greenliotise and those which had not been so treated. The lowest per- 
centages of successes were those with Riparia-Monticola i R (20,2) Aramon- 
Gatizin (29,8), Riparia-Berlandieri (33) and Aramon-Rupestris 143 B (33.5). 

The experimental nursery for grafted vines (1.04 acres) is situated on a 
highly calcareous soil (68 to 72 per cent, of carbonate of lime). It has been 
planted gradtialty since 1906. In this nursery the behaviour of each hy- 
l^rid when grafted is different from that which it shows when ungrafted ; 
for this reason the test of the various grafted hybrids is very important. 

From 1906 to 1912 inclusive, 1270 \dnes, grafted on all the above- 
mentioned h^T'brids, were planted. Their development, notwithstanding 
ail the care bestowed on them, cannot be said to be satisfactory. Chlorosis 
attacks more or less all the grafted stocks, so that it has already been ne- 
cessary to uproot ,521 of them on account of their excessive weakness 
(partly also on account of phylloxera in the case of Sol.-Rup 1616, 101-14 
and 106-8). The vine Griiner Sylvaner ” suffers severely from' chlorosis, 
especially on 1616, Arani.-Ganz. 106-8 and on the Teleki hybrids 6, 7, 8, 9 
and loa. ' This vine adapts itself badly to 1616, for during the six years that 
it has been grafted it has been sickly and has never yielded any crop. Gtii- 
iier Sylvaner has hitherto succeeded only on Rip.-Iilont. i R ; Welsch 
Riesling succeeds well, that is without suffering too badly from chlorosis, 
on Aranioii-Ganzin 1202, 420 A, 33 and 34 E. M. Solon.-Rup. and 1 R, 
Gutedel (Chasselas) planted in igo6 and 1907 is relatively healthy only on 
1616 and on Aram.-Rup. ; on 106-8 it has already become sickly. Weisser 
Biirgunder (Pinot Blanc) planted in 1908 is of all scions employed the one 
wliich has been most successful on the hybrid stocks ; on i R and 41 B it 
succeeds very well and on Aram.-Ganz. and on 1202 satisfactorily. 

The productiveness of all these grafted stocks is very low. 

Of the 45 hybrids which have been experimented upon, only those of 
the first group (and in this excluding 106-S w'hich does not resist the attacks 
of phylloxera) can be taken into consideration for soils as calcareous as 
those of Bvor. Nevertheless the experience gained at Dvor during ten 
years already allows the conclusion to be drawn that in such soils viticulture 
has not much chance of success even adopting these hybrids. 

74S - Sell ani Cross-Fertilization Experiments with fines. — gard, m. in Mevm 

4 c Year XXI, No. 1069, pp. 649-656. Paris, June ii, 1914. 

Referring to previous work (i) an attempt is made to determine the 
relative importance of different methods of pollination in vines and the 
variation which occurs according to the nature of the vine and the general 
external conditions. Three methods of pollination are distinguished : 
i) self-pollination ; 2) pollination by another flower on the same plant and 
frequently on the same bunch ; 3) cross-poUination. Flowers ate of four 
kinds: a) those which do not open at all ; S) those which open like ordinary 
phanerogamic flowers, the petals remaining attached to the floral receptacle;’ 
c) those which raise the corollary hood but do not push it right off (met 
within certain natural and artificial hybrids, such as Croton, 117-4 Couderc, 


(i) See Mo. 1430, B. Oct. 1912. 


(Erf.). 
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Secretary, 150 Seibel, Concord, Jacquez, Black Hawk) ; and d) those which 
Open in the normal way. In wild species numerous male plants exist and 
cross-pollination is the rule, the hermaphrodite plants having short, curved 
stamens and being self-sterile, while in the European cultivated vine there 
is a distinct tendency towards self-pollination. 

Certain cultivated species also have short, curved stamens, which, 
at flowering time, rapidly grow out of reach of the stigma ; a number of 
such plants were selected and a bunch of grapes on each was freed from 
unopened flowers with the exception of a single bud left at the extremity 
of the bunch; this was enclosed in a bag and when about to open, the cap 
was lifted and pollen from two of the anthers was shaken over the stigma ; 
negative results were obtained in aH the following cases : Vitis cordifolia 
(6 flowers), Black Eagle (4 flowers,) Jaquez d'Aurelles (7 flowers), Bltie 
Favourite (9 flowers), Massassoit (5 flowers), Catawba (i flower). Some of 
the flowers fell off at once while others dried up gradually, 

bunches of the varieties Jacquez d'Aurelles and Blue Favourite 
were put into paper bags and showed that the flowers of a particular bunch 
were ho inter-sterile. Castrated flowers of Jacquez d'Aurelles and Mas- 
sassbit were also successfully fertilized by pollen from another bunch on the 
same plant, / Fifteen castrated Massassoit flowers gave positive results 
with Black Eagle pollen. 

740 V TJde Cultivation of Olives in Tunis. — Guillochon, vbrrv, ToukNifeRonx 

and ROBINEX, in Bulletin dc la Direction Ginirale de PA^rimliurCf du Commerce et 

de la Colonisation^ Year XVIII, Ho. 77, PP* 22^8-296, Ttmis, May 1914. 

After a few historical notes on the cultivation of olives in Tunis, the 
writers discuss the various methods of propagation from seed^ suckers, 
cuttings of different kinds and grafts. The number of cuttings to be Ob- 
tained from a tree was determined; two trees were chosen, both about 
a hundred years old; one, with a solid trunk, produced 400 cuttings 
weighing about i lb. each> and the other, with a hollow trunk, produced a86 
, cuttings. 

In Northern Tunis the olive groves are nearly all under the control 
oi the Ghaba, which is an organisation founded to ehcourage the production 
of dives. The distribution of the groves in the various districts is as follows : 

nistrict No. of olive tfees 

OtoffiLbalia i • . . , . > , * . 1843066 

Tunis , > - • .... . . . . . ? 026 704 

■ Bizerte . 476 631^ , „ ‘ 

’ ^ Kef {mdttdiiJg Temboursouk) . .. j , \ . . , 9x 440 

Beja (indudiiig Medjdea-el-Bab) . . . , . . . , , . 74986 

’Maktar ^ ^ 72 3^3 ■ • 

^Soiik-d-Arba':.,' .-..'..''V'; ' ^3 79 ^ 

,V' ' ' ' v' ■■Total'. , ''3 668928'' ' 

' In Central ^nfe tlie olive ^oves ^e; fotmd in a co^al 

■ long and ^ from" 2 to /vride." /■■'Blie land' .iB:; andtofaiiiig 
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and those portions wliicii are unsuitable for planting serve as catciuneat 
areas, being provided with trenches 2 to 6 ft, wide to lead the water into 
reservoirs. Groves may contain from 30 to 60 trees per acre. Their 
distribution in the various districts in 1913 was as follows: 

District Nc>. of olive trees 

4 57S 495 

1S6 062 
11 106 

4 775 ^63 

In Southern Tunis the rainfall is very irregular so that plantations yield 
a less uncertain crop than annual plants and amongst trees the oliye pre- 
dominates. The following numbers existed in 1913 : 

District No, of olive trees 

2 803 642 

196 743 

65 5S8 

359 633 

Total . , . 3325606 

Nuineious varieties are grown, both for the production of oil and for 
pickling, the most prevalent of the former kind being the Chitoui and the 
Chemlaii of Tunis and Sfax. 

The cost of harvesting, which is done either by hand picking or by 
knocking the fruit off with a pole, varies from 10 to 12 fr. per cal&s " 
{$d to yd per bushel) in a good year to 40 fr. {2s per bushel) in a bad year. 
In those groves, under the control of the Ghaba, the 'olives are sold by 
auction ; the owner then pays 20 per cent, and the buyer 3 per cent, of 
the sale price to the Ghaba for managing the grove : usually a net return 
of 4^ to xod is obtained per tree, but the crop is very uncertain and varied 
from 48 000 tons in 1911 to 5000 in 1910. In Central Tunis the ' yield is 
also vary variable; from data obtained during five consecutive years it 
is estimated that a return of 5 or 6 per cent, should be obtained. In the 
south, olive trees tuider good management ate estimated to produce : 


at 8 years .... % to % bushel per tre^:' 

» 10 >3 to r » » 

15 » . . ’ I to 3 »» 3 ^ ' » 

» 25 » , . . . 3 to s and 7 » ^ » 


The trees may be expected to maintain their yield for a considerable 
time under good management. ■ 

Oil extraction is carefully done in 'Tunis, and the oil is chiefly sold 
in i^rance and Italy. The relative production of oil in the northern, central 
and southern regions respectively is about i :i : 4, the total production 
being as foUows : 


Sfax , . . . . 

Gafsa . . . . 

Gabes , . . . 

miitary circle 


Sousse . 
Kairouaii 
Xaia , . 
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Production in hectolitres Value per kg. 
(i hi. =! 22 galls.) ia Irs. 


1900 339 800 0.70 

1901 . 265 200 0.70 

1902 161 770 0.62 

1903 392 500 0.62 

1904 255650 0.62 

1905 244 800 0.62 

1906 243000 0.62 

1907 392 900 0.60 

1908 . 68000 1. 00 

1909 420000 1,00 

1910 550000 i.oo 

1911 420000 1.00 

1912 205000 1.50 

1913 345^^0 1.50 


Numerous parasites, both insect and fungoid, attack the olive trees 
in Tunis. The Government does a good deal to encourage the cultivation 
of olives ; over and above the institution of the Ghaba, pruning competi- 
tions are held, and it is compulsor}^ that all fallen fruit should be collected 
in order to check the propagation of the olive fly {Dams oleae)\ further, 
all grafted olive trees are exempt from land tax (canoun) for fifteen years. 

750 - Avocados t Persea gratissima Gaert. and MacMIus glaucestem 
Wight — RivifeKE, C., in Journal d' A-MaiUuretfopicalc, Year XIV, No. 155, pp. 132“ 
137. Paris, May 31, 1914. 

MacMlus gkmcescens is still somewhat unknown as a fruit tiee. The 
fruit is not as large as that of the avocado, sometimes more drawn out, 
always green with somewhat oval and pointed seeds. The flesh is greenish 
and similar to the avocado in consistency and flavour. The tree is prolific, 
especially every alternate year, and more resistant to violent fluctuations 
of climate than the avocado. Its hardiness should make it very suitable 
as a stock for the avocado ; methods of cultivation are identical for 
the two plants. 

IvIVE STOCK AND BREEDING. 

751 • Investigations on the Presence of Tubercle Bacilli in the Flesh, Blood, 
and literiMiscuiar Li^mphatic Vessels of Tuberculous' Calves.— haeutle, chr. 
in CenifdlblaU fur Bakteriologie, Parasitenkmde u, InfeUimshrankheiknj Vol. 74, 
Part i"2, pp. 91-130. Jena, May 27, 1914. . 

The writer made intraperitoneal injections into 161 guinea-pigs and 
9 rabbits, with blood, muscular-serum, and serum obtained from the inter- 
muscular lymphatic vessels of 36 more or less tuberculous calves, with 
a view to solving the question of the pathogenic power of bovine tubercu- 
losis. The most important results may be summarized as follows : 

I. In the case of fat calves stiflering from severe tuberculous in- 
fection of the spleen, liver, kidneys, lungs and so-called lymphatic vessels 
of' the flesh, no infection of the blood is as a rule discernible. ' ' 


umum 
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2* No tubercle bacilli can be discerned in tbe imtsciilar tissue of 
tuberculous calves, even in those cases iii which the lymphatic vessels 
immediately connected with it shew tuberculous lesions or swelling. 

3. Tuberculous infection of the lymphatic vessels may be present^ 
even if they exhibit no tuberculous lesions ; and in the case of such fresh 
infection of the lymphatic vessels, still imperceptible macroscopically, the 
muscular tissue proves free from tubercle bacilli* 

4. The macroscopically latent infection of the lymphatic vessels 
in a calf does not presuppose the infection of the blood by tubercle bacilli. 
The infection of these vessels must, in the absence of infection of the blood, 
be considered as communicated through the lymph ducts from other 
already infected vessels. 

5. The mete swelling of a lymphatic vessel of the flesh is not invaria- 
bly to be regarded as a definite indication of the infection of that vessel or 
of the muscular region connected with it, and in the same way the fact that 
a vessel retains its normal shape and size is no guarantee that it is free 
from tubercle bacilli. 

752 - The Importance 0! the Inorganie Constituents of Feeding Stiis. — 

Zaiischee:, A,, mAlhtonmi LapokfY^x No. 19, p. 225, Budapest, May 9, 1914. 

In collaboration with St. Weiser, the writer instituted investigations 
into the influence of the inorganic ingredients of foodstuffs or the develop- 
ment of bone in young pigs. The experiments shewed in the first place 
that when the animals were fed exclusively on maize, they excreted, in 
in spite of putting on muscle, more calcium than they retained, and made 
up the deficit with magnesium, hater, when the quantity of dry food was 
raised somewhat (from 700 gms. to 918.9 gms. for example, in the case of 
a pig weighing 98 lbs.) and 5 gms. of calcimn carbonate added to the maize 
food, the deficit in calcium was replaced by a heavy increase, the amount 
of magnesium retained falling at the same time from 0.5092 gm. to 0.1013 
gm. Simultaneously the quantity of phosphoric acid retained rose from 13 
per cent, to 30.1 per cent. When the pig, weighing 115 lbs. was fed on barley 
only, getting 900 gms. of barky and 160 of starch every day, a slight 
surplus of calcium resulted, which was not sufficient to ensure a correspon- 
ding development of bone. An addition of 3 gms. of calcium carbonate to 
the daily ration produced a high absorption of calcium and phosphoric 
acid. 

As the minimum quantity of calcium required depends on a variety 
of circumstances, it cannot be definitely indicated in such a way as to admit 
of growing pigs bring kept accurately balanced as regards calcium. In 
the experiments, a high absorption of calcium and phosphoric acid resulted 
when ic or ii gms, of calcium carbonate were added to the food per 
100 kg. of live-weight. When young pigs were fed exclusively on maize, 
or maize and barley, the bones did not develop properly but seeing that 
both maize and barley contain phosphorus in sufficient quantity, it appears 
unnecessary to use the more expensive calcium phosphate in place of 
calcium carbonate, ' Pigs reared in the open usually pick up lime along' 
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with earth, etc. and therefore under such circumstances it is supexjSuous 
to give them lime ; but animals, and especially young fattening pigs, in 
the sty, cannot supply their requirements as regards lime, and the lack 
of it only too easily renders the fattening process unsuccessful. 

753 - Feeding Experiments with Lupin and Horse-Chestnut Flakes. — • hausen, 

ReisCh, Bwald and Diliental in lUustnerie Landwirtschaftliche Z&iiungf Year 34, 

Kos. 43 and 43, pp. 39^-392 and 399-400- Berlin, May 27 and 30, 1914. 

The writers conducted some feeding experiments with lupins and 
with horse chestnuts deprived of their bitter principles by a new German 
process (i) and rendered suitable for feeding purposes. They used only 
the flakes prepared from blue lupins and from horse chestnuts without 
any other admixture. The contents in nutritive matter which the 
writers compared with previous analyses by Bassler are the following : 



j . rupio fiakes 

^^Horse-chestnut 


Writers’ analysis 

Bossier’s analysis 

Uakes 


per cent. 

percent 

percent 

Dry mtoer 

82.0 

91.4 

85.0 

Crude protein , . . • 

25.7 

27.7 

6.7 

Pure protein 

22.9 


5.1 

Crude fats 

4.0 

2.1 

3.9 

Nitrogen free extract 

36.3 

42.6 

67.8 

Fibre 

9.1 

II . 2 

3-5 

Ash 

7.2 

7.7 

3-2 


The lupin flakes still had, as Bassler had also observed, a fairly bitter 
taste ; their alkaloid content was 0.18 per cent. 

If the coefficient of digestibiEty for disembittered lupins and for horse 
chestnuts given in the literature on the subject be taken for these new 
flakes,! they would contain the. following amounts of digestible food: 



pry 

matter 

' ' i 

Crude 

protein 

Fat 

i 

Carbo- 
hydrates ; 
' 4 - 

crude fibre 

Protein 

Starch 

value 


percent 

per cent 

1 percent. , 

per cent. 

percent. 

percent 

I^upiu flakes. . . . \ 

82.0 

v, -' 83.4 ■ 

1 

’ .33 '■ 

41.8 

20.6 

63.8 

Chestnut flakes . . . 

86,0 

/ 4.0,;: 

L , 3.3 '■ ' 

63.0 

24 

72.4 


. ' ’ (i) proces$,, mvented by>oNHjsapassr!H3U. of I^iegaiti,isdeg<aribed 
lUusfrierte 

JLsM’^irtschafUche Wdokm^chriit fikf p,. ' :: 
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Lupin flakes are therefore a food rich in protein and chestiint flakes in 
starch. 

The animals experimented upon were cows and sheep ; it was intended 
to feed them with both kinds of flakes, but the cows refused the lupins 
on account of their bitter taste and so only chestnuts were given to them. 

I. Fattening lambs with lupin flakes. — The animals experimented 
upon were 24 yearling lambs divided into two equal groups. The first 
group was fed a basal ration of meadow hay, mangolds and barley groats, 
and as food for piiri>oses of comparison 0.4 lb. of bean groats and 
earthnut meal per lOO lbs, live-weight. The second group got the same 
basal ration plus i.i lb. of lupin flakes per 100 lbs. live-weight. The 
experiment proceeded without any noteworthr^ incident, the lupin flakes 
being eaten up readily. The result w-as as follows : 

Group I Croup II 


lbs. lbs. 

increase per aiumal iu 73 days 28,82 28.38 

» )5 per day 0.396 0.3S9 

Carcase weight in percentage of live weight. . . . 47,9 47.9 


The lupin flakes thus had the same nutritive effect as a corresponding 
quantit3r of nutriment given under the form of beans and earthnut cake. 

II. Fattening lambs with chestnut flakes. — In this experiment 24 
Hampshire lambs were emploj^ed ; they also were divided into two equal 
groups, the first of which was fed a basal ration consisting of meadow 
hay, dried beet slices and soy bean meal, and, for comparison with the 
chestnuts flakes, x.i lb. of wheat bran and 0.66 lb. of maize per 100 lbs. 
live-weight. The second group received the same basal ration and 2.64 
lbs. of chestnut flakes per 100 lbs. live-weight. Buring the whole time 
the chestnut flakes were readily eaten, and notwithstanding the large 
amount fed, did not affect the health of the animals. The following are 
the results : 


Group I Group II 

lbs, lbs. 

Increase of weiglit per animal in 73 days . .... 24.42 15.% 

I » per day 0.33 0*22 

Carcase weight in percentage of live weight .... 48.8 45.6 


According to the opinion of the butcher the lambs of the first group 
were^ not, perfeetty fattened, but still fat enough and provided with 
sufficient tender meat; while the lambs fed on chestnut flakes were thin 
and their flesh was soft and watery. On the whole the chestnut flakes 
proved unsatisfactory, 

III. Experiments with chestnut flakes for milch-cattle. < — Four cows 
w^ere led a basal ration consisting of hay, dry beet slices and soy bean 
meal and, during three periods,, 0.8 to 3 lbs. of maize groats and 2 lbs. 
of wheat bran per. 1000 lbs. live-weight,, in comparison ;;,with 2 lbs. of 
chestnut flakes, fed 'during one period and 4 lbs. of the ',same' flakes led 
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during another one, always per 1000 lbs. live-weight. The experment 
proceeded without any hitch and after the first three days the cows ate 
, their chestnut flakes readily enough. These flakes however had the draw- 
back, that during the fortnight during which 4 lbs. of them were given all 
the cows suffered from scour. The same happened when at the end of the 
tests the flakes that remained were , fed to all the cows in the experimental 
herd. On the milk yield the chestnut flakes did not seem to have any 
effect, favourable ox unfavourable, from which it appears that in doses up 
. to 2 lbs. per 1000 lbs. live-weight, they can be freely fed to cows. 

, From the above experiments the writers conclude that while the pre- 
paration of these flakes is certainly interesting, the difficulties attendant 
upon their use render it doubtful whether it will be profitable to go on pro- 
ducing them. 


754 ^ Breeding Ardenne Horses in Sweden, — ABRAMso^% erik. pp. 34, Roping, 1914. 

Ardenne horses began to be bred in Sweden in 1873, when Count 
Wrangel imported into V^mland two Bel^an Ardenne stallions. The 
results obtained were so satisfactory that after a few yeairs Count Wrangel 
imported 18 pure bred stallions and 14 mares. By the early eighties the 
importations of Ardenne horses into Southern and Central Sweden had 
become almost general. The crosses between Ardenne stallions and 
the native mares were more satisfactory than the native horse improved 
by Norvegian and thoroughbred blood. It was especially in Vaster- 
gotland that the breeding, of Ardenne horses reached a high degree of per- 
fection. About the middle and towards the end of the eighties other 
, breeds; such as Clydesdales, Shires, Percherons and Pinzgauers wem used 
for crossing, but about the middle of the nineties it was clearly recognized 
in vSweden that on the whole the most suitable horse for the country was the 
Ardenne. 

Since then the breeding of Ardenne horses in Sweden, assisted also. 

, by the State, has continued to develop. Up to 1900 the distribution of 
prizes by the State was almost exclusively for outward conformation, 
but - since then the value of pedigree has been recognized. From this 
reorganization of the standards for the distribution of prizes the consoli- 
, dation of the breeding of Ardenne horses in Sweden may be said to date. 

A; furthier encouragement was the foundation of, the Studbook Society for 
Swedish Ardenne horses with the assistance of the State and, of the agri- 
cultural associations. It published a studbook for the whole country, 
in which only the Ardenne horses recognized by the State Committee for 
prizes are admitted. Up to 1913 inclusive,. 4631 horses, 680 of which are 
■ 'stallions^^kaye^ been ;ente, red* '' '' ' ■ 

In Sweden, besides thie iWeUne horses, which are the most important, 
another breed of heavy .draught horses is raised in the most norl^hem ! 
- provinces. These , breeds are kept separate and serve different purposes. 
The.: Ardenne horse is, employed in farm work ‘and the smaUef draugtt 
horse of the north is in demand lor work in the forests. To a 
:;:^'ClS^e^dalCs^ ^dso bred.',;'', ’'’f ' ^ ^ ''' v/'V' 
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The State and the agricialttiral societies spend yearly about £17 600 
tinder the form of prizes for the encouragement of the breeding of draught 
horses which is for the most part carried out by the peasants. The 
stallions belong exclusively to associations formed for the purpose or to^ 
private owners. In Sweden there are only very few stud farms for Ardeniie 
horses, those of Blomberg in Vastergotknd and of Bjarka-Saby in Oster™ 
gritland being the best knotvn. 

The importation of Axdenne horses from Belgium is limited at present 
to only the best breeding animals for wliich not infrequently from £550 
to £825 are paid for stallions and £165 to £220 for mares. In general 
in Sweden it is not the largest and heaviest Ardenne horse that is bred, 
but a mduin-sized one combining strength, resistance and agility. 

755 “* Eiparlments on the Profitable Feeding o! Milch-Cows, — GoLDscmimx, h. 

(Royal Veterinary and Agricnilnral College, Copenhagen) in Dansk Land, Year i, De- 
cember nnmber, pp. 453-470. Copenhagen, 1913. (Summarised by the writer). 

This experiment is a kind of continuation of previous feeding experi- 
ments. These latter aimed partly at a comparison between the effect, 
that is the economical result, of a ration composed according to the usual 
empirical rules and that of another composed, with due consideration to 
the amount of nitrogenous and nitrogen-free matter in the different foods, 
in a manner proportional to the yield of millv of the different cows ; the 
experiments were also carried out to demonstrate that the so-called equi- 
valents (" Ersatzzahlen ”), the, use of which during the last decades has 
spread greatly in Scandinavia and other countries, cannot be used alone 
when it is a question of compounding profitable rations for milch-cows, 
though they may perhaps be useful in the calculation of the money value 
of the food. Besides, these experiments serve to detect some errors in 
the feeding of cattle, as for instance using straw ai libitum* 

The present experiment, which takes, lucerne as basal ration, is to 
be considered as a preliminary one ; especially as lucerne is still of rel- 
atively recent introduction in Denmark, 

In the experiment two groups of ten milch cows each were employed. 
At first, during the period of observation, the cows were fed exclusively 
on lucerne ad libiiim. It appeared in this period, among other things, 
that the weight and perfonnance of the individual cows did not stand 
in any approximatively constant relation to the quantity of lucerne con- 
sumed, and that the older and drier the lucerne, the less of it was eaten. 

In the experimental period which followed the observation period the 
cows of both groups were given 77 lbs. of lucerne and 2.2 lbs. of straw 7 
but while Group I received also 1.02 lb. of oilcake (containing protein) 
for every 10 lbs. of milk, Group II received a quantity of oats corresponding 
to the equivalent figures (Ersatzzahlen), namely 1.33 1b. for every 10 lbs. 
of milk. These rations >vere fed for the first 25 days, after which, for the 
remaining 20 days of the experiment, Group I was fed oats and Group II 
oilcake. 

In both groups oilcake produced ,the greatest yield' of milk. If the , 
equivalent' numbers^ had been correct, under the above mentioned coni- 
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tions the two concentrated foods should have had the same effect upon 
the production of milk. 

That the addition of oilcake to a forage so rich in protein as lucerne 
was able to cause a relatively greater increase in the milk 3H[eld than the 
oats is due not only to the fact that the content of digestible protein in 
the lucerne {77 lbs.) was not large enough without further addition to 
cover the want of this substance, but also to the fact that the relatively 
large amount of nitrogen-free matter contained in the oats was not capable 
of balancing the comparatively low content of protein in this food, or, 
in other words : the above result shows that it is comparatively easy to 
force the yield of milk by the use of protein at the expense of the fat 
contained in the body, when the cows are in good condition (which was the 
case in this experiment), while it is difficult to do so with carbohydrates 
at the expense of the protein-containing tissues of the body. 

According to the calculations which have been made on the basis 
of the analyses of the foods employed in the experiment and according 
to the quantities of imilk obtained and, the wdghts observed (test milkings 
w:ere made daily and the cows were weighed every 5 days, ) the following 
conclusions were drawn : 

,, X. l/ucerne alone can only exceptionally and temporarily afford 
a profitable food for milch cows. 

2. I/Ucerne combined with other food is one of the best fodders for 
milch cows. In proper proportions lucerne is admirably suited to increasing 
the profitableness of cattle keeping. 

3. Under the given conditions, when it was a question of compound- 
ing an economical ration for cows in excellent condition, the addition of 
oilcake, to a limited quantity of lucerne (77 lbs.) was more favourable to 
the yield of milk than a corresponding quantity of oats (on the basis of 
equivalents). 

The results of the experiment show further that the substitution of 
foods rich in protein by those rich in carbohydrates may produce exactly 
the same milk yield without justifying the conclusion that in any parti- 
ctilar case one food can effectively replace a corresponding quantity of 
the other food. This observation has long since and repeatedly been made 
by' the '/writer. ■ 

On the basis of these results and the considerations to which they give 
rise a series of general rules may be established for the use of lucerne dur- 
ing the various periods in summer. 

X. As long as the lucerne is young, that is up to about the 15 th. of 
June, it is to be supplemented by mangolds (or if necessary cereals, etc.)* 

2. Prom the 15th. of June t6 , about the xsth. of August lucerne, 
being older, is to be fed with oilcakes, or, if it is fed in smaller rations, with 

. oilcake, and '.cereals, 'etc. ' 

3. From the x5th. of August to about the xoth. of September lu- 
cerne, should be supplemented by oilcake and mangolds.; 

; The report contains a numb^ of suggestions for mixtures of ykrying 
.ipiantjties' of lUceme with several 'Other |op(is^ ■ -.'/rV', ■ 
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756 - Itt¥estIgat!ois lato tlie Metabolism and tlie Poteatial Energy 0 ! Foods ii 
Growings Pigs, — Fingerijng, Kohler, Reiniiasdt, Bretsch, Arkdt and Dietrich 
in Die LciniwiiisduiftHcheti Versuckssfationen, Yoi. 86^ Parts 3 and 4^ pp. 149-230. 
Berlin, iVlay 25, 1914. 

These experiments are a continuation of those of Kellner on the utili- 
zation of pure foodstuSs by ruminants. The method followed differed 
somewhat from Kellner’s : the two animals under experiment were 
given, ill a preparatory period, a basal ration consisting of a mixture of 
barley groats, meat meal, phosphate of lime Futterkalk ”) and common 
salt. In the following period, pig. no. i was given successively, besides 
the basal ration, potato starch, earthnut oil, '' strohstoff ” (straws cellulose, 
obtained by boiling st aw under pressure in an alkaline medium) and gluten; 
pig no, 2 was given meat meal (0.66 lb.) and sugar, lastly both pigs 
were fed the basal ration again, the same in quantity and quality as at the 
beginning of the experiment. The different periods lasted 13 to 14 days 
(some only 12) and the observations made during this time dealt with 
the metabolism and consumption of energy, from which the utilization of 
the food given was calculated. 

The result of these investigations demonstrated that pigs utilize the 
productive parts of food to agreate. extent than is the case with ruminants. 
When the individual foods are given separately in an easily digestible 
form, as in gluten meal, starch meal, earthnut oil, “ strohstoff ” and sugar, 
theii higher utilization by pigs as compared witb the same by mature 
cattle is as follows : 

GItiten protein 35*1 per cent. 

Fat 31.8 » » 

Carbohydrates 30.0 )> » 

Crude fibre 0.0 )) « 

Sugar . . * 32.1 « » 

With the excel- tion of digestible crude fibre, which is not more utilized 
by pigs than by cattk, the better utilization of the different foods attains 
neaJy the same value. It appears thus that Kellner’s starch values, 
which are only relative figures, may be used also for calculating the rations 
of pigs, all the more as crude fibre has only a secondary importance in 
the rations usually given to pigs. 

757 “ Bearing Ostriehes In Maiagascar..— Bulletin de Wfice colonial d% MinisUre 
des Colonies, Year VII, No. 76, pp. iSg-aoo. Melun, April 1914. 

The ostrich farm at Tulear made satisfactory progress during 1912 
and another is being established at Befamany. The diet of lucerne has 
proved very healthy for the birds whose plumage has considerably im- 
proved, the tail feathers of the male birds fetching as much as 36 s per lb. 
Anthrax has accounted for a good many deaths and it is suggested that 
the anthrax organism is able to live in the body of the ostrich as a sapro- 
phyte, becoming pathogenic when the general health of the bird is bad ; 
the fact' that large numbers of the organism are found in the body of ostriches 
who have died, after excessive exercise, lends support to this hypothesis,' 
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758 - Mulberry leaves Preserved in Cold Storage. — botfa,p., spp.RiccardoBi- 

gontina, 1914 , 

More than a ton of mulberry leaves were distributed in 39 boxes 
made of zinc or wood and in various sizes; the boxes were closed and 
kept in cold storage at a temperature of (35.60 F.) from June to August, 
after which they were used to rear silkworms and compared with fresh 
leaves for that purpose. Atmospheric conditions were most unfavourable 
throughout the experiment. 

From the results obtained the following conclusions were drawn: 

1. Large quantities of mulberry leaves can be preserved by means 
of cold storage. 

2. The temperature of the storage chamber should be constant 
between and 2° C. (33.8 and 35,6° F.). 

3. It is better to precool the leaves for a few hours before putting 
them into the storage chamber. 

4. The containing boxes should not be of greater capacity than 3 cu. 
ft. (holding 56 lbs, of leaves) and should be packed in the chamber in sttch 
a, way as to allow free ventilation in all parts. 

5. Stored leaves were eaten with as much reHsh by the silkworms 
as fresh leaves and gave equally good results with regard to both the worms 
and: the cocoons produced. 

6. The cost of storing the leaves in a chamber of 4200 cu. ft capacity 
amounted to IS per cwt 

759 Sericultural Products in Persia. — tAFONx, in Buiuun mensuei de I'Ogice 

de$ Remeignements agficoks, Year XIII, No. 4, pp. 418-420. Paris, April 1914* 

The trade in silkworm eggs in Persia is practically entirely in the hands 
of Greek merchants who obtain nearly all their graine from abroad. There 
are, however, a few isolated breeders in Persia and a certain amount of 
unselected graine is also produced and sold fraudulently as imported 
selected graine. Imports during the past 8 years are given m the follo- 
wing table. 


Imports of graine in oimces of 25 gws. (= 0.88 ot avoir). 

; 1905-X906 i . . 242^13 

: 1906-1907 . 346 202 

1907- 1908 . 398156 

1908- I9O9 ' 

1909- X910 . . ... . . . 32224$ 

1910- 1911; ... , , .... 30S 782 

I9i:i:1912 . . s ... . . . . . . . . 372640 

,,, 1912-1913:',., . . , 280000', 


Four-fifths of the imports coi^e from Turkey, and the rest from Russia^ 
while insignificant amounts are obtained from France and Italy, the. impor- 
tation of graine from western a^untries being iinpeded by local prejuffi 
;3!he eggs are usually sold on credit the cash price being about 4s per o?;, : 
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There are no statistics as to the prodtiction of cocoons in Persia, but 
this is estimated at 5950 tons of raw material per annum. This low pro- 
duction is due to defective rearing methods and to the poor quality of the 
eggs which are frequently diseased. The cocoons are of poor quality 
and fetch to 8 y^d per lb. in the raw state ; they axe chiefly exported 
to France and Italy ; those not exported are worked up by the cultivators 
themselves, who only have very primitive apparatus at their disposal and 
turn out a rough, faulty, dull tissue which w^oitld be unsaleable in Europe ; 
the best qualities are worth 8s 6 d to 9s per lb. according to the state 
of the European market. Not more than about 120 tons of waste is pro- 
duced per annum, best quality floss fetching about is 6 d per lb. at Constan- 
tinople. 

It would certainly be more profitable to export the silk in the form of 
good reeled silk than in the fonn of cocoons and there would seem to be an 
opening for European reeling mills in Guilan, Mazanderaii, and Khorassan. 
The present production would require about 20 000 modern reeling units. 
The chief obstacle to the establishment of such mills is the mussulnian 
customs which prevent men from entering the workshop where women 
axe working, consequently preventing proper superintendence of the work. 
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760 - lew Implements used at the Flahnlt Experiment Farm^ Sweden, In the 
Year 1913 * — Akerberg,H. la Svcnska MosshuUufJdn'nin^sns Tidskrift, Year XXVIII, 
No. 2, pp. 147-154 4 * 7 Jonkoping, March 1914. 

At the Flahult Experiment Farm the following implements were 
tested, last year : a dung spreader, a Swedish lime and artificial manure 
spreader, a combined field leveller (Ackerschleife) and spring tooth haiTow, 
a rotary harrow and three different ploughs. 

The dung spreader is built for one horse and consists of a cart with 
a moveable bottom, which, like an endless chain, carries the dung towards 
the back of the cart, where a distributor scatters it in a finely divided 
state behind on the same principle as that adopted by the large manure 
spreaders of the International Harvester Co. The width over which the 
manure is spread is 4 feet. One man and one horse working 10 hours 
can manure from i to i acres a day at the rate of 8 tons to the acre. 
The machine is therefore suitable for small farms. The work done was 
excellent with both large and small quantities of peatmoss dung. 

The ''Albion” artificial mamm spreader, which is built chiefly for 
spreading pulverized lime, was used for basic slag and potash salts. The 
work done was satisfactory, but attention had always to be paid ho the 
speed at which the machine was driven, as this influences, the quantity 
distributed. When the weather was damp the spreading was not' so good. 
Further experiments with superphosphate showed that this fertilizer cannot' 
be spread with the machine, as it is liable to choke it, 
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The field lemlUr and spying4ootJt harrow Svensk was tried on a 
fen and on sandy soil, but with no great success, as the soil was too loose. 
On heavier and firmer soil it appears to work better. 

The rotary harrow ‘‘ Hankmo ’’ from Finland resembles Wassis’ spade 
barrow, but differs from it in that the axles are adjustable and the spades 
are replaced by narro'w, pointed, slightly curved blades. This harrow 
was tried on moor and fen land, as well as on sandy soils ; it was used 
on ploughed land, stubble and after beets, and every where worked satis- 
factorily. On old, stiff, unbroken meadows the soil was rendered fit 
for sowing by going over it twice with the Hankmo and once with a 
smoothing har^ow^ It requires considerable draught in consideration of 
the width of work done. 

The swing ploughs Reval i and Reval 2, built by the Swedish Norra- 
hammar works, for Russian moor soils, were used on moor and fen land. 
No. I. proved very useful for cultivating and for breaking up old vStiff tus- 
socky meadows. No. 2, was not so good for nioor soils. 

The third plough tried, the '‘ Victoria", was built on the American 
Albion type, The specimen tried had been specially modified for moor 
soils. On old compact moors the performance was satisfactory ; for loose, 
imperfectly decomposed or wet moors it is not .so suitable. On mineral 
soils it worked admirably. 

761 - Tile-Drain Trench-Digger, — Voi. xcvir. No. 3525, p* 708. 

3 ;ondon, May 22, 1914. 

In countries where irrigation is recent, as in America, South Africa, etc., 
the tendency has been rather to neglect drainage, with the frequent result 
■ of waterlogged soil and a consequent falling off in the crops. 

Where the tracts of land are large and labour scarce, drainage presents 
diflSiculties, which tend to the mechanical treatment of the problem. Thus 
the mechanical excavator has been adapted to tins kind of work; The 
accompanying; figure illustrates a successful form of tile drain ditcher 
built by the Austin Drainage Excavator Co., of Chicago, U. S. 

It is constructed to travel over soft ground. Eighty-five per cent of 
the 5 % tons that the machine weighs is supported by an endless chain 
of flat feet on each side and at one end of the machine, The pressure per 
square foot on the ground is only 390 lbs. The other supporting wheels 
are of the usual broad-tyred pattern and they are not near the trenching 
_ operationsv 

The, trench is cut by a series of scoops or buckets, with lips of forged 
steel, attached to an en^ess chain and carried by a ladder or boom which 
is hinged at one end to a vertical frame, on an extension of which pass the 
cables for adjusting the height of the ladder. 

The buckets can easily be fixed or removed from the chain. They 
are made three sixes : 10, 12 and inches, which, with side cutters, 
secure trench widths of r2, 15 and 17 iff; respectively. The buckets are 
cleaned of their contents by a strong fixed scraper which clears clay as 
cSsctively as light soil. The material brought up is delivered by the belt 
■'■.of^ia^cohveyorto'one.side ofthe trmch.: ■ "'V 



AGRiCUi.'tURAI, MACHINERY AND IMPLEMENTS 


IO56 


The ditcher can excavate to a depth of 6 ft. according to the position 
of the ladder. 

For nstiai conditions, making a cut 10 to 15 in. in width, 6 ft. deep 
and advancing at the rate of 15 ft. per minute, a two-cylinder .14 to 16 HP 
petrol engine is mounted on the machine. Steam power can be applied 
if preferred. It is self-propelling and moves on roads at i % to 3 miles 
an hour. It can turn in its own length. 

It is estimated that the cost of running under normal conditions in 
the United States, including repairs, is less than $10 per lo-hotir day. 
Targe sized ditchers cut trenches up to 40 in. wide and 13 ft. deep. 

762 - Spring-^tOOtll Cultivator. — From Report of Patents, in Wiener Landwirtschafiliche 

Zeitung, Year 64, No. 18-19, p. 164. Vienna, March 21, 1914. 

The novelty in the cultivator recently patented in Germany in Class 
45 a, under Humber 60 999, consists in the flat spring teeth being laterally 
twisted in their lower extremity (see fig. i). By this means the teeth 
can, according as the}^ are raised or lowered and turned inwards or outwards, 
increase or diminish the heights of the ridges and adapt themsejves to any 
form of ridge or bed and distance of rows. In the framework a are fixed 
two pivotj b round which square axles cc' can turn. The spring teeth dd 
are fixed to the axles by clamps ff; a connecting rod i unites the levers, 
h¥ attached to the axles cc. The lever h- is lengthened to an adjustable 
hand lever The position of the wheels n can also be regulated as 
to height and width of gauge. Each of the spring teeth can be so shifted 
as to correspond to the shape of the ridge to be worked (see fig. 3), 
while the depth to wdiich the teeth penetrate into the soil is regulated by 
turning the axles cc. 




Tile-dtain trench-digger made by the Austin Drainage Exavator Co., Chicago, IT. S. A. 
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Fig. 2. — Spring-tooth cultivator, showing adaptation of teeth to ridges. 


763 ~ A NewT MulCher and Seeder* — Farm Implemetii News, Vol. XXXV, No. i6* 
p, 32. Chicago, 111 ,, April 16, 1914. 

The new three-foot mulcher and seeder shown in the accompan5n[ng 
figure has lately been placed on the market. It is described as a mulcher, 
smoothing harrow, surface cultivator, seed sower and weeder, all in one. 
It enables farmers to sow grass seeds or grain between rows of other plants. 
The teeth cover the seed perfectly and level the groimd . One horse only 
is needed. 



A new and seeder. 


764 Combined Hprse^Hoe and Roll for Reels* Bi&Uef fiir Zwherf^h&$Mu^ 

Year XXI, No. 16, p. 161+ 3 hgs. telin, 31, 1914. 

This device is patented in C^rmany, m No. 267 840. ; It allows 
/;pf:0eYerai rows of beets being h<^d,afi4:f6h^d, at the.' ^ 
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The rollers and the hoes work itidependeutly of each other and can. 
adjust themselves to inequalities of the field, being attached by separate 
arms, b and d (see fig. i, side \dew, and fig. 2, plan), to the frame, a, of 


I 



'‘‘ig. E. — Combined borse-boe and roU for beets {side elevation}* 



Fig. 2. — Combined liorse-lioe and roll for beets (plan). 

the macliine. In heavy soils both hoes and rollers are provided with 
weights (/). The machine is fitted with steering gear fore and aft, so as 
to ensure the greatest precision of work. 

765 — Hand Beet-Lifter* — Blatter fur Zuckerruhenbm, Year XXI, No. 8, p. 129 3 

figs. Berlin, April 30, 1914. 

The hand beet-Hfter shown in figs, i, 2 and 3 is patented in Germany 
under K'o. 267230. It lifts and tops at the same time ; the cutting blade 
is fixed by an articulated joint to the rest of the implement in such a way 
that it assumes a position |>arallel to the jaws when these ate open and 
turns up V'hen they are closed. For opening and shutting the claws and 
lifting and low'ering the blade s, the hand-lever, m, is used. It ^ acts 
upon the connecting rod, k, a cross piece, /, the joint, i, and the claws, /, 
the bolt, g, of wMch rvorks in a slot, k 
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766 - Apparatus for lemoviHg Dust while Shresllng. — duval, ch. in journal 

d'Agncidtim Pratique^ Year 78, Vol I, No, 20, p, 624, Paris^ May 14, 1914. 

The accompanying figure is a sketch of an apparatus used for sei^eral 
years by the writer to temoYe dust while threshing. The screw-fan, F, 
rotating in front of the shakers, leads the dust into the pipes a, 6, as shown 
by the arrours. The diameter of the fan and of the pipe a is about 40 inches, 
while that of the pipe h is only 24 inches. The moveable bent pipe, c, 
allows the action of the wind to be counteracted. The main pipe is about 
15 ft. long and the dust can be driven a distance of 40 ft. The cost of the 
apparatus is from £16 to £20. 



767 - Pttmp for Watering €attle worked by the Animals themseifes. — hinricbs, 

in Deufschii LandwirtschaftUclw Prcsse^ Year XLI, No. 40, p. 500. Berlhi, May 20,, 1914* 

This apparatus is designed with the object of saving the labour of pump- 
ing up water into the drinking troughs of pastures not provided with 
running water. The accompanying figure shows a section of the apparatus. 
The animal on mounting on the platform, a, starts the pump, which raises a 
certain amount of water. The counterweight, g, Hfts the platform into 
its original position when the animal leaves it. A fence is placed round the 
apparatus to prevent its being used by more than one animal at a time. 
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Pump for watering cattle worked by the animals themselves. 


768 - Review of Patents. 

Tillage Machines and Xmpkmenis. . 

65 192. Implement for removing weeds and the like from beet fields. 

65 386. Motorplongh which can be used as a lorry or power engine. 

65 582. Clod-crusher. 

65 584. iDum wrest plough. 

264 420. Beetroot hoe. 

152 930. Oang plough. 

152 969. Garden weeder. : 

152 982. Motor plough. 

153 047* drag. 

153 079. Pulverizer,' planter and weeder. 

153 o8x. Hoeand plough. 

153 103. Polling drum plough. 

153 145. I^nd roller. 

153 165. Cultivator and weeder,. 

153180. Weeder for harrows, 

153 194. Plough beam. 

,'133268'. Weeder.' 

, 464 996. Motor plough. 

465 079. Machines for hodng and singling beets. 

465 650. Potary subsoil digger. ! 

466 103. System for fisting the moveable point of the plough. 

466' 287. Apparatus for anchoring tillage machines, driven by portable. v 
'^giues, diid ad vdncihg',, automatically as; the work, -proceeds;/. 


Austria 


Belgium 

Canada 


France 
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466 490. Floiigiisliare with reversible edge. 

466 754. Hoeing and singling macliiiie for horse or motor traction. 
466841. Kneed cultivator tooth. 

466 85 5. Jointed ridging plough. 

Gemany 272 760. Motorplongh, the front end of whose frame can be rtdsed or 

lowered on the front wheel. 

, 272 819. Screw for ditching plough. 

272 844. Apparatus for driving ploughs by electromotor. 

272 7S7. Driving wheel with movable projecting cleats, for agricultural 
machines. 

272 §77* Disk harrow with adjustable counter pressure disk. 

272 879. Plough -with device for ploughing in green manure. 

272 947. Motorplough with one driving wheel. 

273289. Two-furrow turnmest plough with one plough on each side of 
the beam, thus balancing each other. 

273 377- Depth and inclination adjusting device for Flemish turuwrcst 

ploughs. 

Himgary 62 384. Motor rotary digging machine. 

62 399. New cultivator. 

62448. Hoeing and ridging plough. 

62 470, Gang plough. 

62 503. Harrow, 

62 52I', Motor gang plough with reversible motion. 

62 562- Self contained motor plough. 

62 604. notary cultivator. 

63 069. Rotary tilling machine. 

63 1 19. Driving wheel for agricultural machine, with cleats worked by 
an excentric. 

63 207. Device for raising or lowering plough shares . 

63 275. Weeding rake, 

63 341.. Horse hoe. 

63 382. Steering gear for motor cultivator. 

Italy 149 464. Device for balance ploughs to protect the headlands. 

Switzerland 63 945. Toothed tilling machine. 

64 397. Ploughs, 

65 063. Motor fore carriage for ploughs in which the frame is beneath 

the axle of the side wheels. 

65 064 and 65 063. iVIachines for tilling the soil. 

United Kingdom 28 234 and 28 288, Rotary power cultivators. 

28 391. Cultivator. 

28 861. Hoe blades for rotary hoe. 

29210. Hand rakes. 

29 729. Agricultural ploughs. 

29 812. Digging machines. 

29 967. Cultivators. 

303, Motor cultivators. 

United States i 091 358. Cultivator. 

1 091 273. Revolving harrow. 

1 091 131. Zig-zag harrow. 

I 09 X 031. Subsoiler. 

I 09^5 935' Steering wheel for plouglos. 

1 091 681. Implement adjusting device for cultivators and the like. 
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I 091 712. Hand cultivator. 

I 093 632, Rotary plough. 

I 092 249. Disk harrow. 

I 093 431. Steering device for cultivators. 

I 093 786. Weed destroyer. 

I 094 201. lyand roller or pulverizer. 

X 094 340. Plough. 

I 094 277. Motor plough and planter. 

I 094 196. Orchard plough. 

Manure distributors, 

Belgium 264 236. Mixing barrel for diluting and distributing cow dxmg. 

Germany 272 948. Ratchet wheel and pawl drive for manure spreader. 

Hungary 62 483. Manure distributor. 

62 837. I/iquid manure spreader. 

Switzerland 65 293. I^iquid manure cart. 

United States 1 091 163, Fertilizer distritmting attachment. 

1 093 826 and I 093 928. Fertilizer distributors. 

Drills and sowing machines. 

Austria 65 387. Potato planter. 

65 581. Device for drills with sliding disks. 

65 583. Dibbling mechanism. 

Belgium 26$ 848. Beet drills. ^ 

Canada 153 280. Grain drill. 

153 301. Com-hiU marker. 

France 486 098. Sowing machine. 

4^6525* Drill. 

Germany 273 1 71. Potato planter in which the potatoes are taken out of the hopper 

by revolving forks. 

273172. Sowing machine with unmoveable agitator wheels. 

273001. Tubes for potato planters. 

273 291. Potato planter. 

273 378. Potato planter with several tubes each with two slides. 

Hungary 62 383. Improvements in dibbling niachines. 

62 441. Potato planter. 

62 688. Seed pickling machine. 
iCtaly 139 156. Drill. 

Sivitzeriand ■ 65 469. Seeding apparatus with agitator wheels. 

United Kingdom 28 290 and 29967. Seed drills. 

United States 1 091 068. Attachment for com planters. : 

1 092 007. Marker mechanism for com planters. 

I 092 P3Q. Corn planter. 

X 092 358; Seeder attachment for gang and sulky ploughs. 

1 093 991. Planting machine. 

1 093 938. Transportable potato hole digging machine. 

, , JReapers, mowerSf etc. 

Austria 63 774. Matinne for hammering th,e blades of scythes. 

Bel^um 263 445 and 263 446. Attachment for mowers for arranging doyer and 

other ^^ses in regular windro^, ^ 

,V ^‘v \ - 263 684. i,awn, mower ~ with ..catter^bar.-'/' 
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Canada 153006-7 and 153073. liarvester mecliauisms. 

153 137. Harvester, 

2^53 2:33. Sheaf-loader. 

153 229. Harvester macliine. 

153 250. trimrcier. 

153 284. mower. 

153 302. Stacker mechanism. 

153 333* Grain carrier. 

France 465 150. Improvement in the cntter-bar of mowers and reapers. 

466 29S. Improvement in side delivery rakes convertible into tedders. 
Hungary 62 496. Hay fork with wooden tines. 

Italy 139 867. Device for mowers to prevent the knives from blocking. 

Switzerland 63 947. Mower with reaping attacliment. 

63 948. Cutter-bar for mowers. 

64 398. Alachine for hammering scythes. 

United Kingdom 28 578. Scythes. 

29 497* Harvesting machine. 

United States i 091 064. Hay rake and stacker. 

I 091 105. Knife arrester for mowers or binders. 

I 091 109. Com topper. 

I 091 747. Com harvester. 

I 091 779. Heading attachment for Kafir com harvesters, 

I 092 721, Harvester. 

I 09a 356. Grain stooker. 

I 093 723. Mowingattachment for motor vehicles. 

I 093 108. Harvesters for beans and the like. 

I 093 109. Kafir com topper. 

I 093 742. Header and header binder. 

I 093 906, Shock-forming attachment for grain binders. 

Machines for lifting root-crops. 

263 443. Improvements in toppers and lifters for beets and other roots 
grown in rows. 

263 4S0. Toppers for beets and other roots. 

153 281. Potato digger. 

464 872. Beet topper and lifter. 

272 820. Potato harvester with tilting scoops. 

62 403. Beet topper. 

62 493. Steering gear for beet-root lifters. 

62 663. Potato lifter. 

62 930. Root lifting machine. 

63 377, Beet lifter. 

I 090 871- Beet harvesters, 

1 091 823- Beet topper and digger. 

I 092 216. Beet harvester. 

Threshing and winnowing machines. 

Austria 65 630. Device to prevent the straw from winding round the cylinder in 

threshing machines. 

Belgium 263 042. Improved hand threshing machine for all cereals. 

Canada 153 054. Threshing machine. 

France 465 904- Straw elevator for threshing machine. 


Belgium 


Canada 

Prance 

Germany 

Hungary 


United States 



Germany 

Italy 

Switzerland 
United States 

Austria 

Belgium 

-Canada 

France 


\ Geirinany ' 
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466 566. Group of machines for threshing and cleaning wheat. 

467 058. Attachment for threshers to direct the straw or sheaf elevators* 
273 198. Threshing machine with feed parallel to beater. 

273 490* Self feeder for threshing machine. 

134 812. Shaker with large screen for threshing machines. 

139 3S7* Automatic device for coimting sacks or measures for threshing, 

winnowing machines etc. 

140 085. Straw elevator. 

63 949. Dust-removing apparatus for agricultural machines and^espedally 
threshing machines. 

I 092 222. Threshing machine screen. 

1 092 356. Grain stooker. 

I 093 853. Grain separator. 

Other a^HcuUuml machines and implements, 

65 1 91. Tre felling and cutting machine. 

65 269. Wheel especially for agricultural machines. 

65 38$. Turning and raking device for tedders and potato lifters. 

65 772. Apparatus for watering live stock. 

263 285. Improved .root-cutter. 

263491. Potato peder. 

263 572. Improvement in liquid manure pumps. 

263 840. Centrifugal water purifier. - 

263 975, Filter for rain water. 

153 091. Driving device for agricultural machines. 

153 120, Device for extracting traction wheels .from holes. 

153 123. Stacker. 

X53 195- Well drilling machine. 

153 252 and IS3 390. Cattle guards. 

153 286. Fake cleaner. 

464 965. Fore-carriage for agricultural machines of all kinds. 

464 983. Machine for composing buttons for marking animals, 

464 999. improvement in milking machines. 

463 698. Double portable ifodder press. 

465 148, Device for untyinig animals in stables. 

465 475: Traction sprayer. 

465 867. Metal dismonirtat>le anti-hail rocket with safety device. 

,465 892, Apparatus for sulphuring vines and fruit trees. 

466 249. Portable forcing bed built of reinforced concrete plates without 

angle uprights. 

466 289. I#eaf fender for beet root lifter. 

466 579. lyihchine for removing outer bark for control of insects, etc. 
466770, Apparatus for destruction of injurious animals, 

273 626. Appliance for use in manger, 

373 opSi lfechine for shelling nuts. 

,273005. Automatic lamp trap for insects with separate illuminating 
■ and catching surfaces.,- . : 

273 151, Protective screen for chaff cuttets. 

373 999. Beet singling and potato lifting machine -mtli throw wh^l. 

273 492. Vertical milk separator with vessel for skim milk, : 

273 1 99, , Chaff, cutting machine with device for automatic sharpening of 
- knives while working, ''V. r 
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273 489. Cherry stoning maclnne. 

62 402. Agricultural tractor. 

62 527. Combined rake and elevator for straw, liay etc. 

62 377. Hay knife. 

62 606. Cleats for motor wheels. 

62 855. 'Wheel for raising and lowering agricultural machines. 

62 954. Chaff cutter. 

62 981. Ladder stay for fruit picking. 

62 982. Machine sprayer, 

63 030. Dust removing apparatus for agricultural machines especially 
threshers. 

63 093. Machine for untying sheaves. 

63 336. Appliance for cleaning fruit, seeds etc. 

X 37 826. Device for untying animals. 

139 1 53- Sliding support for needle with elastic safety clutch for hay and 
straw balers. 

139 259. Wine pomace press with upward motion. 

139 261. Machine for extracting, at the same time, the essential oil and the 
juice of lemons, oranges etc. 

3^39 353* Pyramid-shaped continuous feed cereal esicca.tor. 

139 954- Improvement in hand sulphur dusting machines. 

139 961. Machine for husking dried chestnuts. 

3^39 719* Grape crusher. 

139 796. Fork for agricultural and industrial purposes. 

139 938. Soil injector. 

140162. Double dower pot with compensating reservoir, porous inner 
wall and impermeable outside. 

140 254. System of protection against hail. 

139 598. Syringe for injecting liquids into cheeses while pickling. 

140 043. Machine for peeling chestnuts. 

140 1 71. Apparatus for peeling scalded almonds. 

Switzerland 83 950, Apparatus for fumigating trees, etc. for control of pests. 

63951, Process and apparatus for removing honey combs from hives. 
64006. Apparatus for concentrating milk and other emulsions by 
filtration. 

64 007. Apparatus for washing and removing stones from wheat and other 

grain. 

64 008. Process and apparatus for grading and cleaning groats, grains, etc. 

by statical electricity. 

64 139. Grape cutting device. 

64 140. Honey separator. 

64 401. Sulphur duster. 

64 472. Milk separator. 

64 647. Window with device for catching insects. 

64 869. Animal dipping device. 

65 341. Appliance for suction milking machines. 

<55 533. Milk sterilizer. 

65 666. Bee feeding box. 

65 725. Improved milking machine. 

United Kingdom 28 527, Spraying machines. 

28576. 'Machine for trimming plani sand cultivating soil. 

28 584. Decorticating machines for Laiidolphia. 


1066 


Hungary 


Italy 
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28 609. Apparatus for heating, cooling and drying grain. 

28 657. Fruit stoning appliances. 

28 671. Apparatus for pasteurizing milk. 

29009. Agricultural forks, welding etc. 

29 123. Nut cracking machinery. 

29 224. Cleaning sacks. 

29 248. Cow milkers. 

29 331. Apparatus for expressing liquids from fruits, herbs, flowers, etc. 
20 369. Indiarubber coagulating apparatus. 

29 635. Appliance for stoning cherries. 

29 641, Apparatus for roasting, panning and drying tea. 

29 648. Process of preparing peat as food for animals. 

29 726. lyawa sprinklers. 

30 067. Cow milkers actuated by the animal itself. 

3S6. Extraction presses. 

586. Potato peeling machines. 

752. Agricultural syringes for injecting liquid manures, insect destroy- 
ers beneath the surface of the ground. 

849. Apparatus for coagulating rubber latex. 

916. Incubators. 

United States i 091 371. Attachment for wind driven pumps. 

1 091 401. Spra3ring pump. 

1091296, Bale tying mechanism. 

X 090 860. Cranberry harv’^ester. , 

I 091 952. Spraying machine. . 

1 991 387, Uraiight appliance for farming implements. 

I 091 974. Milking machine. 

I 091 990, Adjustable tongue. 

I 091 912. Hay press. 

1 092 376, Steering truck for traction engines. 

I 092 763. Cotton harvester. . 

' 1093 488. Draught tongues for agricultural machines. 

1092 865. Spraying device. 

1 093 862. Wind mill . 

I 093 904. Silo, 

KURAI. ECONOMICS. 

769 - Tbe Statistleai Method and its Value for the Eeonomics of Farming* 

SaOawe, B. in, 4 rcMv fur exakU Wtrtschaftsforschung^ Vol. 6, Part i, pp.^ 116-136. 
/Jena,' 1914. 

. In the first part of his work the writer discusses the different ways of 
coUecting and working up material in the statistical and in the mono- 
graphical methods and their advantages and disadvantages for showing 
the connection between causes and effects in general; he then passes on 
to the question as to which method is to be preferred and comes to the 
conclusions that in the study of productive farms (Erwerbswirtschaftehj, 
only by a combination of the two methods can the connection betweefi 
Causes and effects be estimated quantitavely and qualitatively in a 
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In the second part of his work the writer treats of the importance 
of statistics in rural economy and of their application to research in 
this field. 

The writer attempts by means of an example, to find out how far 
the several methods of isolating any particular factor to be examined at- 
tain their object, and analyses the effect of increasing intensity of culture 
upon the net returns. In this connection he examines: i) an individual 
farm which, in the course of several 3^ears, evolved from extensive to intens- 
ive cultivation ; 2) several variously organized farms during the same 
periods of time ; 3) abundant material arranged according to the statistical 
point of view. 

With the first method the period of observation, considering the varia.- 
bility of the weather and the consequent oscillation in the crops, must 
be extended to about 20 years. Then the most important factors to be 
considered are : position as regards means of communication, condition 
of prices, quality" of the soil, capacity of the manager, which by their varia- 
tion in the course of time tender it almost wholly impossible to isolate com- 
pletely the influence of the intensity of cultivation. When such is the case 
the result cannot be utilized as a term of comparison. The direction of 
the'effect of individual factors can be recognized by separate monographs, 
but as soon as their quantitative effect is to be determined the method fails. 
The comparative monographic method encounters first of all the difficulty 
of finding suitable objects of comparison, for if even the so-called invol- 
untary factors of production are fairly equal and comparable with each 
other, on the other hand it is impossible to eliminate the influence of the 
voluntary factor, the manager of the farm. Consequently it will also be 
impossible to attain correct numerical conclusions. The comparison of 
individual farms may afford a general view of the effect of the various 
factors, but in order to calculate with precision their influence and to ob- 
tain comparable figures available in practice, the formation of groups must 
be resorted to, that is to say the statistical arrangement of the data. 

The use of the statistical method presupposes the existence of abundant 
material. But even not very abundant material can be utilized statistic- 
ally, because with suitable methods of compensation a relatively large 
number of groups can be' formed. In conclusion, the writer shows by a 
practical example how the isolation of a factor can be carried out under 
some circumstances without forming sub-groups. He calculates the effect 
of the increasing intensity of cultivation on net returns in 88 farms affilia- 
ted to the book-keeping office of the D. T. G. (German Agricultural Society). 

In the formation of groups connected with each other, according to 
the compensation method of Prof. Mitscherlich of Koiiigsberg, all the 
factors are fairly compensated with the' exception of that of soil quality. 
The writer calculates the effect of the varying quality of the soil upon 
net returns, and' basing his calculations upon the difference between the 
net returns obtained in this way and those obtained by grouping the farms 
according to the increasing intensity of cultivation, he shows the influence 
pf this factor upon net returns, ' ' 
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770 - Principles of Exact Investigations in Agriculture. — von koppen, wumbjm 

in Afchiv fur exacte Wiftschaftsforschung, Supplement 13, 88 pp. Jena, 1914. 

After giving some general information on the importance of agri- 
cultural bookkeeping and on the difference between the bookkeeping of 
financial institutions and of commercial firms, the writer treats with more 
detail the notion of net returns about which a certain confusion has 
often been made between the means and the end ; in defining it also the 
technique of some particular method of bookkeeping has been too fre- 
quently used, instead of explaining the result of calculations. A general 
definition of net returns must satisfy all methods of bookeeping. The 
writer proposes the following : Net returns are the numerical expression 
of the economic result of a farm free from debts. ” 

Bvery system of agricultural bookeeping which calculates net returns 
in such a way that they correspond to this definition must be considered 
systematic* > 

The most valuable system of bookkeeping is that which answers best 
to the requirement of the farm manager and to the character of the 
farm. The writer considers the systematic opening of accounts as the 
simplest and surest way of recognizing the direction and organisation 
of the farm. Systematic bookkeeping or bookkeeping by double entry 
must first of all show the various branches of the farm in such a way as 
to allow of the sufficient examination of each branch-organ and to recognize 
its function towards the other branches and towards the whole farm — the 
organism. Lastly , bookkeeping by double entry must allow the cost of 
production to be exactly determined. 

The system of bookkeeping introduced by the writer in his farm is 
called by him farm bookkeeping by groups. In his method the ledger is 
arranged under the form of accounts, with an auxiliary book in the 
form of tables. 

The divisions of the whole farm into a small number of groups of 
accounts avoids the danger of totally separating the various production 
branches from the complex of the whole farm and renders the examination 
each branch and of the reciprocal connection between them easier. 
th^;Q the decomposition of each group of accounts according 

to the system of tables by means of auxiliary annexes allows of a very 
detailed division of the farm and of the grouping together of the similar 
items of accounts, in view of a very minute control, of systematic calcu- 
lations and of.: statistical observations, without causing the slightest 
perturbation in the whole of the farm. 

; In the boofceeping by groups adopted by the writer the agricultural 
production is divided into , two groups only : crops and productive stock. 
The utilization of the soil (crops) :is considered as a whole. ^ It is the same 
with the maSntenahce of prodfietive , live stock, which includes milch 
cows, young cattle and fqafe^ as, Well as pigs and sheep if ^ept. Against 
these two accounts of production are placed the expenditure accounts, 
chief among which is thahfpt labour, comprising ail the labour expenses. 
.;i:^^on^_ the items' of'/outlay'-there the'.-, .produce that’._is ^^,:Consutned',ahri 
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general expenses. Tlie first contains all the stores bought in, so far as a 
control over the remaining stock appears necessary. All the other expenses 
are found together in the general expenses account, which may be subdivided 
again as required. I^astly there are the inventories and the closing 
accounts. 

The prices given to the produce sold are the market prices, upon which 
are based those of the produce consumed in the farms itself. In order to 
take into due consideration the rise and fall of the market prices, the writer 
uses a table of calculations relating to the produce of all kinds consitm- 
ed on the farm. This table is an indispensable auxiliary in bookkeeping by 
groups, and it must be posted up every four weeks so as to follow closely 
the changes in market prices. Besides the prices, the quantities also must 
be carefully determined. 

Of course, as in all bookkeeping, the accounts begin by an inventory 
and balance-sheet containing all the necessary information on the assets 
and liabilities. The items concurring in an increase of capital are entered 
as follows: The cultivable soil, having, a lasting value, is inventoried at, 
its cost price ; permanent improvements likewise, while improvements 
possessing only a temporary duration ate written off proportionately to their 
duration. The farm produce utilized in the farm itself, for instance timber 
for building purposes, is entered at the sale price obtainable at the 
farm. New plantations of trees are treated according to the same princi- 
ple as cultivable land. The cost of the work of preparing the land for the 
crops, such as sowing, the seeds sown and the manures, must also appear 
in the inventory ; only when an inventory contains these data can the profit- 
ableness of the various crops and the cost of their production be ascertained. 

Following upon this somewhat general fiiscussion, the writer explains 
how he deals in the inventory with the various assets and liabilities, 
such as soil, forests, fruit plantations, improvements, roads, buildings, 
machinery, live and dead stock, cash, credits and debts, etc. 

After entering these various values in the inventory, they are grouped 
together in the balance sheet and the total capital is worked out. The 
ledger is opened on the basis of the balance sheet. For technical reasons 
it is adAdsable to open the accounts of the ledger only at the end of the year. 
During the course of the year the farmer can limit himself to the entering 
of all business and farming events in chronological order in his memorandum 
book and to drawing up his table of stores every four weeks. The memo- 
randum books must group the figures as they are to be used in the ledger. 

The writer distinguishes two kinds of memorandum books : 

A. Those referring to business transactions. 

B. Those dealing with the work in the farm itself. The first group 
includes r the business journal with cash book, the labour book, the petty 
cash book, etc. as well as the current account book. 

The second group includes the farm day book, with forage and milk 
tables as auxiliaires, the stores and livestock, account, and the principal 
labour book. ; ' 
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At the end of the year the inventary has to be posted up to date and 
the closing balance sheet prepared, but it cannot be closed until the value 
of the stores and of the work put in the ground for the standing crops has 
been determined. 

The next steps are to close the memorandum books, to start the ledger 
accounts and to close : l) the auxiliary accounts, 2) the cash and inventory 
accounts, 3) the general expenses accounts, 4) the stores and 5) the labour 
accounts. After this, production accounts proper are closed. The first 
of these is the crop account, which must be divided into two parts : 

production and utilization Then comes the productive stock 
account and last of all the forest account. 

After this there remain the other auxiliary and closing accounts ; 
6) the household and personal expense account, 7) the profit and loss ac- 
count, and 8) the capital account. 

771 - Giving Farm labourers a Personal Interest in their Worfc — scnuLZE 

Oeorg, in LmdwirisckaftUche Jahrbucher, Vol. XI,VI, No. i, pp. 44-88. Berlin, 1914. 

An enquiry was made into the means adopted on a number of large 
farms for giving all hired labourers as well as managers a personal interest 
in their work. Such means will naturally differ according to the nature 
of the Work involved, but take the general form of payment by piecework 
and of bonuses in the case of stockmen- The writer discusses the advant* 
ages of large holdings in many styles of farming and the possibilities of adding 
to these advantages that personal inter^t in the work which is such an im- 
portant factor in obtaining the best results. A bibliography is appended, 
together with a copy of the question form sent to the farmers. 

772 Piece-Work in German Farming. — usden-Tempski k., in LandmirtschaftHohe 

JaMiicher, Vol. SXVI, Part 3, pp. 455-498. Berlin, 1914. 

The object of this paper is to illustrate the principles followed in fiix- 
ing payment of piece-work in farms. For this purpose wages in kind must 
be considered as well as wages in cash. 

. , Farms in Germany employ three kinds of labourets. 

1. lyabourets under permanent engagements. 

2. Labourers under temporary engagements. 

The first two classes get respectively' two-thirds and one-third of 
their wages, in ki^ and the rest in cash, while the third class is paid 
only in cash. ’ Assuming that for work of the same value the total wages 
are the same, the payment in cash is lowest for the permanent hands, 
somewhat higher for the temporary ones and highest of all for the casual 
, 'labourers.' ' ' ' ■ ’ ^ ' 

In practice this arrangement leads to the result that those labourers 
who should have the greatest interest in the prosperity of the farm get 
the least profit from piece-work, while the other two classes are better 
■;^'paid,' ' ' ; . ' ' 

That such is the case is proved by a practical examples. , Oh a fFm 
V Th province of Brandenburg the wages per day in summer are the 
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Pefmaiient labourers . Sd 

Temporary 2) is lii 

Casual » 2S od 


Usually tile wages of the casual labourers or stxaugers ate* considered 
as the price of labour in the locality. Assuming such to be the case, 
namely that the men get a daily total wage of then the value of the 
wages in kind per day is : 


Permanent labourers 15 4^ 

Temporal'}' » 

Casual w — 


In this farm the payment of piece-work is fixed according to the 
wages in cash. Taking the daily wages at 8d, is id and 2s as the piece- 
work payment of one day's work, then the earnings of the three classes 
of labourers, i) at daily wages, 2) at piece-work pay doing twice as much 
work, and 3) at piece-work doing three times as much work (all calculated 
for 140 summer da3?'s) work out as follows : 




I 



II 



III 



' 

Daily 

wages 


Piece-work 
doing twice 
as mudi work 

Piece-work 
doing three 
times as much 
work 

Permanent labourers; 

£ 

s 

U 

£ 

6 

d 

£ 

s 

d 

in casb 

4 

16 

I 

9 

12 

'2 

14 

8 

3 

in kind ... 

8 

18 

5 

8 

18 

5 

8 

18 

5 

Total earnings . 

13 

14 

6 

18 

10 

7 

23 

6 

8 

Temporary labourers: 










in cash. •. 

7 

1 1 

0 

15 

I 

11 

■22 

12 

II 

in kind. 

6 

3 

6 

6 

3 

6 

6 

3 

{} 

Total earnings ' 

S -3 


6 

21 

5 

5 

28 

It) 

5^ 

Casual labourers: 










in cask, total earnings , . ^ . | 

13 

14 

6 

27' 

i 

9 

0 

' 41 

3 

6 


The casual labourer has thus an advantage over the permanent 
labourer in case II of £8 i8s 4d and in case III of £17 16$ 8d. His 
greater profit in case II is equal to the value of the payment in kind that 
the mote permanent labourer receives and which is not considered in the 
piecework payment of the latter. Every further increase in the amount of 
work done is so much more profit to the casual labourer. This signifies 
; that the piece-work wages of the permanent labourers, even when he is, 
as capable as the casual labourer, are always inferior to those of the latter 
and to a less eictent to those of the temporary labourer. ' 
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If instead of taking only the wages in cash as a basis for the. payment 
of piece-work, the total of cash and kind were taken, aU three classes of 
labourers would be paid on the same basis of 2 s per Hem and the wages 
for all three would be : 

I n m 

Piece-work doingt wice Piece-work doing 

Daily wages as much, of work three times as much work 

£13 14s .6rf £27 9s od £41 3 6 

But as the permanent and temporary labourers also get payment in 
kind, this must be deducted, otherwise they would receive it twice. After 
this subtraction the three classes would be paid as follows : 




I 



II 

n 


in 



Daily 

wage 


Piece-work 
doing tkiee 
as muck work 

Piece-work 
doing three 
times as much 
work 


£ 

5 

d 

! ^ 


d 

£ 

S d 

Permanent labourers: 









Total earuiugs : , . , . . . . . . .. . 

^3 

X 4 

6 

27 

9 

0 

4 X 

3 ^ 

Wages in kind 

8 

18 

5 

8 

18 

5 

8 

ts 5 

Wages in cask. , » . . • - . . . 

4 

16 

z 

iS 

10 

7 . 

32 

5 X 

Temporary labourers: 









To^l earnings 

X 3 

14 

6 

27 

9 

0 

41 

3 6 

Wag^ in kind 

6 

3 

6 

b 

3 

6 

6 

3 6 

Wages in casH ........ 

,7 

II 

0 

21 

5 

6 

35 

0 0 

Casual labourers: . 

I 








Wages in cask* total earnings . . 

X 3 

X 4 

6 

27 

9 

0 

41 

3 6 


.TSiuS' the daily wages of the thtee labourers are the same in all cases. 
Only the ainoimt m cash varies, and the difference is equal to the value of 
the wages in kind, counted once, 

Prom the above the conclusion ihay be drawn : 

i) That the csdcuktion of piece-work must not be based only on the 
cash wage bat , on the total wages hi cash and kind, 

. 2) That febffl the total wag^ the amount given in kind must be 
subtracted," " 

Only piece-work paid according to these principles wffl keep laboiirers: 
irl the cotmtry, whilst the S3^tem hitherto foHpwed has done rhuch to J^ye 
labourers away form the cotmtry, as it hasi been more iMaVourable to 
pefhianent hands than to the tetnporary and casual ones. 
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773 - Reclamation aad Improvements in the Roman ' ampagna (i). — verr-mti, s. 

ia U Italia AiHcolcii Year No. 5. Piacenza, May 15, I9^4- 

A first Commission was appointed in 1870 to report on tlie measures 
necessary for reclaiming the Roman Campagna, and in December 1878 a 
law was passed declaring the proposed reclamation to be of public iitilit}^ 
and that the State should undertake the draining of the principal marshes, 
while laudowmers should be compelled to do the subsidiary canalization; 
further, the law decreed that the zone of reclamation was to extend in a 
circle with a radius of 10 kilometres (6.3 miles) from the Milliartim 
Aureitm in the Roman Forum. In July 1883 an additional law was 
passed enabling the Government to expropriate the owners of land in 
the given zone should they refuse to play their part in the scheme of 
reclamation, but as seiious outlays were imposed on the landlords without 
a prospect of anything like adequate returns, and, further, as the expro- 
priation would have involved the State in far too great an expense, the law 
was applied in three cases only and was then left aside. A new law was 
finally passed in December 1903 (No. 474), which, together with that of 
1883, constitutes the combined law of November 10, 1905 (No. 647), which 
is still in force. 

This law confirms the obligation to reclaim the land in the zone men- 
tioned above, and in that part of the basin of the Anieiie which is comprised 
in the Roman Campagna, with the provision that owners not wishing to 
conform should have their land sold by public auction, the purchaser 
undertaking to carry out the necessary improvements. Landlords or 
purchasers might receive, besides other pecuniary advantages, a loan from 
the Ministry of Agriculture at 2 ^4 repayable in 45 annual 

instalments, beginning after the fifth year of the loan, such loans, which 
might amount to £80 000 per annum, to be furnished by State funds. 
Even if done by private initiative, three-tenths of the expense of making 
the subsidiary canalization was to be contributed by the State, the Province 
and the Commune, With regard to the construction of new roads required 
by the scheme, these were to be approved by the Ministry of Public 
Works, and the expense of construction shared equally by the Government 
and by the Commune, their upkeep being left to the Commune. 

A special Commission made up of ii members was formed to attend 
to the application of the law and to investigate technical and administrative 
’ questions to which it might give rise. 

A further law dating from July 1910 (No. 491) comprises some addi- 


(i) Tlirougnotit this article, Homan Campagna” is used as a translation of *‘AgTO 
Homano”, that is Uie territory beionging to the Commune of Home, and not in the more 
general sense of ail the country round Home. The Agro Homano includes two very 
distinct types of country: 1) a flat belt along the coast, originally marshy, including the 
reclaimed areas, of Maccarese, the Isola Sacra, Ostia, etc.; 2} a plain at 200-400 ft., fur- 
rowed by streams which mostly only run in rainy weather, and largely under pasture (dry 
lor three months in summer) or temporary grain cultivation: to this second part coloni- 
zation' rather than reclamation applies. 
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tional measures for reclaiming the Roman Campagna, which may be sum- 
marised as follows : 

i) Application of measures laid down in the law of 1905 to land situated beyond the zone 
originally fixed upon. — By a Royal Decree it was made possible to extend tbe application of 
the measures to land outside the given zone in certain cases where the general condition of 
an area or the desire to encourage private enterprise made it expedient to do so. 

a) Necessity to encourage the formaiion and development of centres of habitation in the re- 
claimed area, — To this end it was decided: a) that all centres of colonisation consisting of at 
least Z5 families established within ten years of January i, i9ii,and at a distance of at least 
5 kilometres (3.1 miles) from the boundaries of Rome, should be exempt from all rates and taxes, 
local or governmental, during apenod of 20 years; 6) that anyone proposing to establish 
such a rural centre of hab4ation and hot having the necessary building land, might apply to 
the Ministry in order to be supplied with the land by expropriation for the public good ; c) that 
all private or public enterprises, including those started by owners, wdth the object of esta- 
blishing rural colonies should be assisted by a loan at 2 34 cent, repayable on the temia 
mentioned above ; and d) that the sum required for such loans should be provided by State 
funds, the total amount being limi ted to £40 000 per annum beginning from July i, 1910. 

3) Enipuragemerd of Uvestoch — The State associated itself with the Province of Rome 
for the establislunent and upkeep of an Institute (Istituto zootecnico laziale) whose duty it 
isi to distribute high class breeding stock suitable to the district, and to encourage the pro- 
duction of forage crops, dairying, etc. 

■ 4) The provision of adeqiiaie financial means without creating new charges on the State, — 

An independent fund was started Imown as the “ Cassa di colonizzazioiie per TAgro Romano, ** 
which draws its revenue from the following sources : a) one-tenth of its own net annua.1 profits ; 
h) ail sums become available by repayment of capital invested before 1910 or any balance left 
over in the special budget of the Ministry of Agricultxire concerning the reclamation scheme ; 
c) other contributions. 

With this fund the Minister of Agriculture will provide prizes and subsidies to encourage 
useful initiative and especially for making farm roads, providing water supplies for drinking 
and irrigation purposes, building cottages and other kinds of improvement. 

3) Modiftcations in certain articles of the law of 1903. — The period fixed for obtaining 
the contribution of 30 per cent, from State, Province, or Commune towards canalization works 
was proroged to December 31, 1915. The Government was authorised to connect up the 
farm roads with train or railway stations, vrhere necessary. 

; Some of the results obtained by the application of the law are given 
belbw;: . 

Drdinkg^ works carried out by the State. — Of 34 600 acres which are 
estimated to require draining, about one half have already received atteu- 
tion; large drainage operations have been carried out at Ostia (4686 acres), 
I^ola Sacra (637 acres), Maccarese {10668 acres), and smaller ones at the 
Lake of Tartari, in the low ground of the Almone, in the marshes of Straccia- 
cappe, Baccano and Pantano, some of which have already been handed 
over to associations for management. Up to June 30, iqiS* the State had 
; spent about £260 poo on the, enterprise. At that time it was estimated 
that another £80 OOP wotild be required to complete the work, including 
tfe running expanses of the machinery fox another five years and certain 
operations to be carried out on the coast between Pratica and Anzio. 

drainage of the' Ispia Sacra and Maccarese cannot be said to have 
; had^^^ results In so fat as ciiltivatioh is cbncemed, as; the]?: both 
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consist of grazing land over which cattle are allowed to range, and their 
hygienic condition is not veiy satisfactory. These areas have recently 
been bxoitglit into the zone of obligatory reclamation. 

Drainage- Associations. — In April 1913 the 91 Drainage Associations 
amalgamated to form one central society, which is to reorganize the whole 
system and tiiidertake the management from a single centralized office, 
directing all the work and receiving all contributions. A committee made 
tip of delegates from the various constituent societies has already drawn 
up a scheme of organization for the central office and another relating to 
the contributions to be paid by the various units. This has already been 
approved by the general meeting of the delegates and is now only wait- 
ing fox the ap]>robation of the Ministry of Public Works before being put 
into practice. 

Contributions to suhdidiary canalization. — The contribution of 30 
per cent, from the State, Province and Commune towards expenses of 
making, the subsidiary canals on the various estates has been granted in 
twenty holdings at a cost of about £13 800, while grants amounting to 
£13 000 are being made for six other holdings now carrying out similar 
work. 

Road making, — The law of 1905 provided for the construction of 
350 kilometers (156 miles) of roads, but of these only 30 km. (19 miles) 
have as yet been accomplished at a cost of £41 300, while another 10 km. 
(6 miles) are being built at a cost of £15 000 and 39 km. (18 miles) are 
planned at an estimated cost of £60 000. 

As the city of Rome has extended, roads which were originally con- 
sidered to form part of the reclamation zone have been taken over by the 
city, while the extension of the zone beyond the original limits has increased 
the number of roads fixed upon in the original plan approved by the Mi- 
nistry of Public Works in 1905, and for these reasons a Commission has 
been appointed to modify the original plan. The revised plan is now 
being passed by the Ministry and provides for 250 kilometers of roads, and 
above those already in course of construction, at a cost of £460 ooo over. 
Of this it is expected that £180 000 will be spent during the next 
four years for the building of 100 kilometres (62.5 miles) of road. 

Agricultural im-provemenis. — Of the 500 000 acres which constitute 
the whole Roman Campagna, 175 000 acres have been subjected to com- 
pulsory improvement, of which 1 13 000 acres excluding the suburbs make 
up the zone fixed by the law of 1903. Of this latter area, 6400 acres are 
already improved and 54300 acres are in course of improvement, the 
remaining 51 000 acres being for the present almost untouched as the 
Commissione di vigilanza per TAgro Romano '' admit the great difficulty 
of carrying the law^ into effect in all cases. Nothing has yet been done 'in 
those areas brought within the limits of the, zone in 1910. 

^Loam, — The adjoining table shows the distribution of the annual 
grant of £80 000 from the central State bank for loans in connectidh with 
agriculturak improvements; in ten years about £530000 have been distri- 
' buted. 
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774 - Bookfeeepiag Hesilts: Fife-fear A?erages oMaimed at tiie Aecottatants® 
Office c! Itie Germaii AgricEltural Society, — Sxieger. — ArheUen der Dmi- 
schen LmidwiHschafis-G^^selkchaff, Part 255, pp. 87 -{- 4 tables. Berliiij 1014. 

Two years ago Part 180 of tke Arbeiien der D. L. G. gave the principal 
average results of five years of bookkeeping in the farms affiliated to the 
accountants' office of the German Agricultural Society (D. T. G.); these 
averages are now published annually. 

The present work contains the average results of the books kept in 
114 farms, classed according to the different regions of the country, for 
the years 1907-08 to 1911-12. In order to compare these data with each 
other and to exclude those of the abnormal year 1911-12, the writer adds 
the averages of the five years 1906-07 to 1910-11 for 103 farms which bear 
the same numbers in both synopses. 

These data are given in the form of tables which contain 71 columns, 
as follows : 

Column I : number given to each farm (repeated in column 71.). 

Column ' 2 : group to which the farm belonged according to its extent. 

Column 3 : distance of the farm from the nearest railway station. 

Column 4 : net returns as ascertained for the purposes of the land 
tax, given as indications of the quality of the soil. 

Column 5 : total value of the farm, which in 48 cases is the value 
of the farm as established in order to fix the amount of the complementary 
taxes, in 10 cases the net returns as 'per land register multiplied by 75, 
in 14 cases the real purchase price, in 2 cases the value estimated by the 
Landschaft " (a Prussian credit institution), in 9 cases the rent capitalized 
at 3 per cent, plus the value of the live and dead stock, and in 27 cases the 
value as estimated by the owner himself. 


Column 6 : capital invested in buildings ) 

Column 7: capital in machinery and implements ■ 
Column 8 : live stock S 


According 
to inventory 


Column 9 : total live and dead stock in percentage of the whole 
value of the farm. 


Column 10 : total live stock in head of large ’cattle per 100 hectares 
{247 acres) of cultivable area. 

Column II : total draught animals in horse units. 

Column 12: number of draught animals per 100 hectares (247 acres) 
of cultivable, area. 


Columns 13 to 20 : the various crops (13, meadows-; 14, permanent 
pastures, both in percentages of the whole cultivable area ; 15, winter 
cereals; 16, spring cereals ; 17, pulse crops ; 18, hoed crops ; 19, forage crops ; 
20, bare fallow, (all in percentages of the arable land). 

Columns 21-26 : yields in weight of the six most important crops 
(wffieat, rye, barley, oats, sugar-beets, potatoes}.' 

Column 27 : average milk yield per cow and per ration-day. 

Column 28 : sale price of the milk. 

Column 29 : total yield of the farm ; that is, besides the returns from 
the sale 'for cash or credit of the produce, also the value of those 'articles 
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siipplied to the owner and the increase in value of the inventory at the 
end of the year. 

Column 30 : total outlay ; that is the total working expenses 
^ages, insurance, outlay other than in cash, such as wear and tear and de- 
preciation of ^ farm implements and other capital, and the decrease in 
value of the inventory at the end of the year as compared with that at 
the beginning. 

Column 31 shows the difference between the items in columns 29 
and 30, which represents the net returns of the farm free from debts, rent 
or other charges. The net returns per unit of area afford a clear expression 
of the absolute result of the farm ; but if this is to be estimated at its Just 
and full value, it must be examined in connection with other data concern- 
ing the same farm- Thus, fox instance, the best net return is that obtained 
with the least expense in the course of the year. 

Column 32 : shows the amount of expense per unit of net returns. In 
comparing the results of several farms this figure is not sufficient measure 
of the success of the farm because it does not take into consideration 
the value of the farm, and of two farms which, with the same yearly outla^^, 

; get the same net retumSi the one with the least capital value is to be 
considered the better managed of the two. 

Column 33 shows the net returns expressed as percentage of the 
value of the farm, that is the interest on the total capital. This figure does 
; hot. consider the yearns expenses, and it is evident that of two farms the 
net returns of wldch give the same amount of interest on the total capital, 
the more successful one is that which obtains this result with the least 
expense. It thus becomes necessary to take into account the year's 
expenses as well as the interest on the value of the farm. The easiest 
way to do so is to add these two quantities together in order to get the 
total expenses and to obtain the ratio of the net returns to this sum. 

Column 34 shows the actual amount of the 4 per cent, interest 
per unit of surface ; then, after having added together, for e^ch farm, the 
figures contained in columns 30 and, 34 in order to have the total amount 
of expenses, all that remains to be done is to divide by this number the net 
returns multiplied by one hundred, in order to get the desired number which 
shows the amount of net returns obtained per cent of total expenses. 
This figure is found in Column 35. 

Column 35 : this figure affords the best , possible base for Judging 
quality of the management of a farm from the point of view of profit- 
ableness. The writer calls it the ** fundamental number " (Kemxahl) . 

/ Columns 36 -41 ; ampupts of the chM par^^ cash. : 

^Column, 42;, total' amount,/pf-.c^h^ receipts. 

Columns 49 -60 : ttoe giye the farm expenses (6 q, the total a- 
;,mbtmt,;;49-39theprmcipal,p^^ 

; J In Coluimrs 43-48 and 6 x- 704 he^q^ cpntained in colunms 36-41; 

49-59 are Repeated,.- b expt^sed respectiyely in percentages pf the 
, s^urount of p^eipts and in percentagi^ of the total amopnt of expenses* 
;;,The;,w^ giv^s 'the; averages, of thedntete^^ obtained by these farms 
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diiriBg the years 1907-8 to 1911-12, first all together and then grouped 
according to provinces. He then endeavours to determine the influence of 
the quality of the soil, represented by the amotint of the net returns 
according to the land register, on the economic results of 18 farms in the 
province of Silesia, and of 21 in the province of Brandeburg. The' farms 
are arranged according to the land register net returns and the writer in- 
dicates for each farm : the yield of the crops per unit area, the net 
returns, the fundamental number (Kerazahl), the outlay for the purchase 
of artificial manures, the receipts from productive live stock, and the ratio 
between the areas under the various crops. If for the 21 Brandeburg 
farms, the first half with average land register net returns of 6^: gi? per 
acre be compared with the other half with average land register net returns 
of 3$ sd per acre, higher eSective net returns will be obtained for the 
first group than for the second (£ i os $d against 11$ 5^), although the 
returns from the various farms taken separately differ considerably. The 
same result is obtained with the Silesian farms, the two groups of which 
show respectively land register net returns of los yi and 45 2d, and 
effective net returns of £ i 9s and los lod per acre. In the same 
way the fundamental number of the Silesian farms, which is for the 
two groups 24.80 and 11.56, shows that the better quality of soil allows 
results to be obtained more economically. The difference between these 
two numbers is considerably less in Brandeburg (15.21 and 12.24). 

At the end of his work, the writer calls attentions to the great import- 
ance of the value of the farm for all discussions on the management and 
organization on numerical bases, and on the necessity of a clear understand- 
ing as to this value and to the exact method of determining it. 


AGRICUBTURAT IKDUSTRIBS. 

775 - The Electrle FleW in the Maturation of Wine, — nixescit, tocEL:A. in 
J^evue de ViUmUure, Year XXI, No. 1068, pp. 621-624. Pads, June 4, 1914. 

Wine is a good electrical conductor because of the acids and salts it 
contains, and it has been subjected to the influence of an electric field by 
Ch. Henxy in order to bring about sterilization and maturation. The 
electric field employed is continuous and of high tension (100 000 volts) 
but of low intensity, so that the wine should be decomposed as little as 
possible, though suspended matter and colloids are sufficiently electrified 
to move towards one of the poles, where they can easily be elkxinated. 
At the same time the invertion of sugar is prevented, anxi it is thus possible 
to treat wines attacked by injurious ferments such as " graisse or casse 
The Henry method makes it possible to control the process by stop- 
ping it as soon as the samples drawn from taps close to the poles have the 
same flavour as those drawn from the bung hole. ^ The movement of the 
colloids in the' liqtud has the further function of constantly stirring the large 
reaction surface^ presented by them ■ and thus accelerating their catalysing, 
action,' " ' ' ■ '' , ' ''' ^ ; 
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The different wines, brandies and kirschs which have been treated, 
yield, besides an appreciable increase of volatile esthers, the various ma- 
turation indices which are usually observed as the result of the action of 
the more slowly working enzymes. 

— The Alcohol Content of Teast. — Foth, G. in Jakrbuch des V^reim der SpiriUis- 
fahrihmten in Deutschland^ Vol. XIV, p. 33. Berlin, 1914. 

A series of determinations was carried out in the Laboratory of the 
Society of German Distillers in order to investigate the alcohol content 
of yeast under various conditions. The results are as follows : 

1) The alcohol produced by the fermentation of sugar solutions is 
not all found in the solution; part is retained by the yeast. Moreover 
the amount of alcohol in both yeast and solution, stated as per cent, of al- 
cohol -J- water in both cases, is practically the same and this fact holds 
good in both weak and strong sugar solutions (10 to 20 per cent.). 

2) If yeast be washed to remove the alcohol it contains and then 
put into a solution containing alcohol, it will absorb alcohol until equili- 
brium is established between the yeast and the solution. 

3) If yeast be left in alcohol solution, the alcohol content of both 
yeast and solution diminishes owing to assimilation of part of the alcohol. 

4) The content of compressed yeast in both water and alcohol in- 
creases with the time of keeping, while glycogen disappears simultaneously, 

/from which it would appear that the increase in water and alcohol is due to 
the decomposition of the glycogen. Moreover the amount of alcohol thus 
formed is considerably less than the amount expected by the fermentation 
equation. 

777 - The Use of “ Phosphogelose ” in Brazil. — peliet, h. m Bulletin 4e vasso- 

ciation 4e$ chimistes de sucretie et de disUllerU, Vol. XXXI, No. ii, pp. 849-858, 

; ' . ^ 'Paris; 3 May 1914* , 

The phosphogelose process in the manufacture of sugar consists 
in the addition of a mixture of bicalcic phosphate and kieselguhr to the 
juice previously treated with lime, the object being to help clarification 
and to obtain a scum of manurial value. The composition of two such 
scums was as follows : 

Percent. • 

Water 43o6 43-23 

Organic matter 26,32 to 27.67 

Total phosphoric acid . . , 8.41 to 9,83 

The process is at present in use in a few sugar factories in Bahia. 

778 - jfhe Redueed Gluten Content of Flour* — balx^ani), j. a. f., in fmdm 

des stances d$ VAcadimte '^s. Sciences, V6l. 158, No. 16, pp. 1103-1x06. Paris, 

■ 'AprU 20, 19141’ 

For some time the Paris bakers have complained that flour require 
: lesS: water than it did formerly to work up into dough. Analyses from 
' tlie lalx>ratory of the Bakers' Syndicate show that more than half of the 
flotirs examined during the month of February, 1914, contained less than 
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7.5 per cent, of dry ghiten'or 22,5 per cent, of moist gluten, u quantity 
wMcli is considered insiiffident to obtain the best results in bread making 
and wliicli is generally attributed to degeneracy of the wlieo,t (ming to 
intensive culture. 

From 1869 to 18S0 the memi annual content of moist gluten in high 
class flours from twelve milling fitins r'aried from 27.53 to 30.34, with art 
average of 29.1 per cent., or 9.7 irer cent, of dry gluten. From, 1881 tii 
1895 the figures range from 23.44 to 26.84, average of 25.1 ; dutiiig 

the last ten years (1905-1914) they were further reduced to 21. i, 26.8 and 
24.7 respectively. Inferior qnalit}^ flours frequently only contain 7.5 per 
cent, of dry gluten. 

Although these data are not absolutely comparable owing to the intro- 
duction of foreign wheat, they would indicate that since roller mills have 
supplanted the gri,st mills, flout has reduced its dry gluten content by 2.2 
per cent., that is, every kilog. of flour has ’lost 22 gms. of protein, which is 
equivalent to the amount contained in no gms. of butcher's meat. On 
examining the seasonal and regional ^deld, it was concluded that this loss 
of gluten is not due solely to degeneration of the w’heat, but also to climatic 
variations and to the new methods' of milling wliich eliminate the genii 
and those portions of the wheat grain which contain most nitrogen. 

779 *- International Union of Municipal Dairies. — Moikem Year sS, 

No, 49, pp. 944-945. Hilileslidm, June 26, 1914. 

On the occasion of the Sixth International Dairy Congress, at Berne, 
was lield the first general meeting of the recently founded International 
Union of Municipal Dairies, a large number of iniinicipal dairy ellte^p^ise^ 
bring represented. Stockholm was selected by the meeting as the head- 
quarters of the Union, which has for its object the general advancement 
of municipal dairying and the advising of its members as to methods of 
impromng their business. 

780 - The Supply of Milk to Indian Cities. — Manx. h. h. (Agricuiitirai CoHegf, 

Poona) in The A’^fkiiltufal Journal of India, Vol. IX, Part 2, pp. 160*177. Calcuttus 

April 1914, ^ 

An account is given of the milk supply of Poona, this being fairly re- 
presentative of the conditions existing in several other Indian cities. The 
milk is produced partly in the city itself and partly in 47 neighbotiriiig' 
village:' which send in about 550 galls, per day ; of this : 

21 per ceiii. comes from villages rvithin a radius of less than 3 miles 
4«H ■' ' >1 ' )) 3 to 6 B 

2S.5 V » 6 to 9 » . 

2.5 .'i ' ■) over 9 B 

Practically the whole supply is brought in by hand in brass pots skmg 
over the shoulders or carried on the heads of the milkmen, bullock carts or 
the train being only used in a few cases. Nine-tenths of the total consists 
of buffaloes' milk, whose content of fat and solids-non-fat amounts to '5 and 
9 per cent, respectively, as against 3 and 8 14 W milk. 
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Of 5^ samples collected at the entrance of the city onty lo were pure, 
even when judged on a very coiisenj^atix’^e basis, the remainder being adul- 
terated with more than ten per cent, of water. The price varies with the 
quality, there being a close connection between the price and the amount of 
water added; for instance all milk sold at less than six seers for one rupee 
(is td per gallon) is almOvSt certain to be adulterated. With regard to 
the amount of dirt it contains, this is not nearly so great as would be 
expected ; of the 51 above samples: 

56.7 per cent, wes-e clean or nearly clean 


33.3 

3 f» 

fairly dean 

7.8 

- 

. distinctly dirty 

X .9 


very dirty 


The milk produced in the city itself is a far more important con- 
tribution to the total supplies than that brought in from the sur- 
rounding country. The milking cattle of the city consist of 2 688 head, 

of which 1532, or 57 per cent., are kept for private use only and 1156, 

or 43 per cent., for sale of the milk. Among the former class about three- 
quarters consist of cows and the remainder of buffaloes, while in the latter 
class the proportions are reversed. The cattle kept for the sale of their milk 
are housed in small sheds distributed all over the city ; 80 per cent, of these 
sheds contain less than ten animals, and their general conditions of 
hygiene axe very bad. It is estimated that about 2 000 gallons are pro- 
duced daily, of which about i 400 gallons are buffaloes' milk and the rest 
cows' milk ; the total daily consumption in the city therefore amounts to 
2 530 gallons per day. 

The writer discusses schemes of reform for the city milk supplies and 
advocates the establishment of large dairy farms outside the city, where 
tbg animals would be in cheap and natural surro. ndings, and the organisa- 
tion of village production and export. 

781 -- Bxperiineiits with the Biorisator (i). Weiomanx, in Moiutei zeitmgf Year 28/ 

K6, 4 % PP. 885-886; Ko. 47, pp. 899-goi. HnUesheam, June 17 and 19, 1914. 

The experiments made by passing several hundred gallons of milk 
through a Biorisator capable of dealing with 35 galls, of milk per hour have 
confirmed in the main the conclusions arrived at in former tests. They 
show further that, cheeses made with biorized milk are richer in water and 
softer than cheeses made at the same time with exactly the same quantity 
of raw milk. Biorized milk kept good 2 % days, while raw milk turned 
■after one day. ' . 

Altogether the writer is of opimon that the process is useful, but he 
recommends that care be taken to jkevent new iufection of the biorized 
Muilk.' , ■' , 


; (I) See also No. 743, B. June 1913 ; Ko. XI90, JS; Oct. 1913; No, 1389, Dec, 191$ 
,No. 1914* {Ed.), 
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782 - Tie Action 0! tie Eass^mes im to Organisms 01 the linii 0! Hard Cheeses. 

— Gratz, O. and SzAJsryr, St, in BiocJiemische ZeitschriH, Vol. 63, Parts 4, 5 and 6, 

pp, 436-478. Berlin, June 6, IQ14. 

Careful examination of the various layers of cheese, starting from the 
outside and proceeding inwards, leads to the conchision that in Trappist 
and Ovar cheeses the enzymes of the fioiti of the rind have no action on the 
decomposition of casein and fat in the inside of the cheeses. Further, oa 
theoretical grounds, the possibility of the diffusion of the enzymes from 
the rind towards the interior must be rejected. 

783 - The Preparation 0! Biialo Skins for Export from the French Colonies. — 

Boulanger, H. iu Bulletin de VOffice coloniale du Mmistire des Colonies^ Year VII, 
75 , PP- 131-144. Meluti, Marcli 1914. 

It is pointed out that the buffalo skins arriving on the European markets 
from the French colonies are frequently in a very unsatisfactory condition 
owing to faulty methods of preparation, and compare unfavourably with 
similar products from the Dutch Indies, Burma, India and Egypt ; certain 
reforms are advocated. 

784 - Agricultira! Storehouses in Bavaria (Financial fear 1912-13). — Landwirt- 

schaftliches Jahrbuch fur Bayern, Year 4, No. 4, pp. $65-415. Muaich, 1914. 

The iiuinber of agricultural storehouses in Bavaria, in the year 1912 -13, 
was 177, against 169 in the preceding year. The total cost of building 
and arranging them was in round numbers £193 000. The cereals delivered 
to the stores amounted to 119920 tons and those sold to 115 560 tons. Iii 
1900-01 the corresponding figures were 29728 and 28 522 tons. 

Out of these 177 storehouses only 35 are for the exclusive service of the 
members of the associations that work the storehouse, rviiile the remaining 
142 can be used by non-members also. In 135 stores the cereals must be 
bought at fixed prices, and 23 advance money on cereals. The amount 
of the loan varies from 33113 to 95 per cent, of the sale price. Some stores, 
besides purchasing at fixed prices, act as brokers for the sale of cereals, 
while 23 do not trade at all in cereals. In 32 of these storehouses, storage 
dues are levied ; these range from tc^ 10 s per ton. For cleaning 
and grading the grain 83 stores have a scale of charges somewhat higher 
for non-members than for members. The dues vary from is to 12s per 
ton. Fifty stores grind cereals, at charges ranging from 2s to 2C'-.s per tori. 

Of the 377 storehouses, 93 are managed by loan banks, 40 by store- 
house cooperatives and by purcha-se and sale associations, 37 by larger 
federations of associations, 10 by agricultural district associations, 4 by 
private enterprize and one each by a peasants' association and by a fruit- 
growers’ association. 

Besides dealing with the sale of agricultural produce, these store- 
houses purchase agricultural machines and implements, concentrated foods, 
seeds, coals and the like. 

Eighty-nine of these stores showed a profit at the end of the year and 
54 a loss. In the preceding year the figures were respectively igi* and 6. 

In 1913 the State granted subventions amounting to £206, and loans 
bearing 2 per cent interest amounting to £956. 
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DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

7^5 ~ leaf-Spot Disease of Sisal in German East Africa. — braun, k. m Der 

Pftanzey, Year X, Part 4, pp. 188-197, plate III. BaressalaiP, April 1914. 

In 1913 leaxres of Sisal were found to be more severely attacked than 
usuai by a leafrspot disease ; the spots were sniiken and parti-coloured or 
white; at the time of utilizing the leaves, these spots formed dark masses 
with difficulty separated from the fibres. 

Expeiiments on the cause of this disease have shown that it may be 
produced by high temperatures. A temperature of 41^ C. for] 10 minutes 
may hsve a decidedh" injurious pction, and such temperatures frequently 
occur in the hot steppes. It is not yet known whether the susceptibility 
is increased by other factors unfavourable to the plant, 

786 - Researches on Gummosis and the Effects of Frost on Cherry Trees. — 

SoRAUER, P. in IrndtsfirtschafUiche Jahrbikher, Vol, XI/ VX, Part 2, pp. 253-273 4- 

2 plates. Berlin, April 6, 1914. 

In continuation of previous experiments and researches the wrriter 
ill 1910 barked a few ungrafted sweet cheny trees {Pnmus avium) dhoui 
20 to 30 years old. On some of the trunks the bark was removed all roun 4 , 
cm others only on one side for a length of about 3 feet; in all of them the sap- 
wood was reached. The object of this was to determine whether the irri- 
tation caused by the wound was alone the cause of gummosis as is . currently 
■ believed.", ; ^ 

, The experiments have proved that the irritation theory, according 
‘ to winch only wounds cause gummosis, is not correct iii this form. A 
wound can certainly produce gummosis, but many wounds are not accomp- 
anied by gummosis. On the other hand this disease appears also on spots 
that have not been in any way wounded. . ; / : 

In the above experiments no centres of gummosis appeared in the 
wound-callus in the bark. On the other hand such centres appeared 
W the tissues (an precisely in the recently . fonned wood) of those portions 
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of tile tiiiuk which were not injured and which were iorniedj at the same 
time as the callus tissues, under the old bark. These diseased spots ii 
the wood of recent fonnatiou and still in a parenchymatous state grow 
larger as the distance from the wound increases, hut only up to a certain 
limit, beyond which none are found. In the older annual rings formed be- 
fore the callus, the disease does not appear at all The irritation cimsed 
by the wound may be considered the sole cause oi this. 

The wound, according to the writer s observation, causes a consider- 
able afSux of protoplasmic matter towards the tissues that it has laid bare 
and to the neighbouring parts, which thus acquire the character of young 
groudh necessary for the formation of callus tissue. This flow of proto- 
plasm leads, how'evex, at the same time to an accuiiiuiation of the enzymes 
present in all young tissues ; of these, the cytases appear first, while the 
coagiiiases increase only gradually. 

If these enzymes find their natural employment, as is the case in every 
young iiormaily growing part of a plant, in which there is a sufficient 
formation of new cells, no anomalies are caused, and consequently no 
gumitiosis spots are produced on the new bark that is formed. In the 
adjoining parts of the trunk, which have not been deprived of their bark and 
where the normal pressure of the latter hinders the increase of new cells, 
an unfavourable ratio is established between the afflux of enzymes and their 
utilization in the formation of new tissue. The consequent excess of 
cytases causes outbreaks of gummosis. Near the w^ouiid these outbreaks 
are smaller, because the formation of wood and of new cells increases 
and the enzymes are utilized to a greater extent. At a certain distance 
from the wound these effects cease, because the irritation due to the wound 
is no longer felt. A wound thus causes gummosis only when an unfa- 
vourable ratio is set up between the quantities of enzymes flowing towards 
it and their utilization, thus causing an excess of cytases. This excess of 
dissolving enzymes prevents the formation of normal ceil walls in the 
cambium tissues, or redissolves those already formed in the older 
tissues : in ' this case the ceases proceeding from the inside of the cel! 
tow^ards the outside cause the dissolution of the secondary membrane, 
and the result is gummosis. 

ThA unfavourable ratio between the hydroliziiig and eoagiilatiug 
enzymes appears not only in cases of traumatic origin but often in im- 
inj tired tissues. Thus the writer was able to prove the presence of gummosis 
in the vegetative cone of completely sound twfigs. The contours of wounds 
are the spots on wliich these ruptures of enzyme equlibrium more frequent- 
ly occuTi It is not the wound in itself that determines gitmniosis. 

BACTERIAT AND FUNGOID DISEASES. 

787 Hew Fungi. Sxdow, H. and P., in Anmles Mycoloiici^ Vol. XII, No. 2, pp,. 193-204. 

Berlin, 1914, 

, This (twelfth) report gives descriptions of one genus and 32 species 
of fungi new to Science, collected at various times and in various countries. 
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They include the following: Eemileia Eolarrhenae on leaves of Ho- 
larrhena antidysenterica in Eastern India ; Aeddium parile on leaves of 
Loranthm sp,, which is itself parasitic on Goniothalamtis Elmeri, in the 
Philippines ; Entyloma Oryzae on rice leaves in the Philippines ; Meliola 
Mem^cyli on leaves of Memecylon edule in Eastern India ; Cercospom Ar- 
iomtpi on leaves of Artocafpiis indica in the Philippines.; C, Canmaiiae 
on leaves of Canavalia ensiformis in the Philippines; C. pachyde^ma on 
leaves of Dioscorea alata in the Philippines; C.Puemriae on leaves of Pm- 
mfia phaseoloides in the Philippines. 

788 - Contribution to the Mycological Flora of the Tyrol and Istria. — BvbAk, fh, 
in Annales Mycologici, Vol. XII, No. 2, pp. 205-220, plate VIII. Berlin, 1914. 

Among fungi collected in the Tyrol and Istria in 1913 and 1913, the 
following occurrences are noteworthy : 

Melampsora Lint {D. C.) Tul., which produces rust of cultivated flax, 
on Linum angnstifolium in Istria. 

Rehmiellopsis conigena Bubak (new) on the apophyses of the cone- 
scales of Pimts kalepensu and P. Pinea in the Tyrol. 

Ceidhospom phaddioides (Orev.) var. Olem Scalia in olive groves in 
the Tyrol. 

Cydoconium oleagmum Cast., so far only known from olive (on which 
it produces the leaf -spot disease known in Italy as olive pox” or 
peacock’ s-eye *'), has now teen found in the Tyrol on Phillyrea- laii- 
folm (Oleaceae). 

Cladosporium episderotiale Bubak (new) on sclerotia of Sderoiinia 
ciiierea Sohx&i. (producing brown-rot of stone fruits) from mummified 
plums, in the Tyrol. 

7B9 - Parasitic Fungi from hforthom Japan [i), — Sydow, h. and f., hx Anmies 

Mycologicii Vol. XII, No. 2, pp. 158-165, i fig, Berlin, 1914. 

This second contribution to the parasitic fungus-flora of Northern 
Jax>an includes 55 species, viz, Uredineae, 33; Ustilagineae, i ; Phycomy- 
cetes, 2 ; Ascomycetes, 7 ; Ettngi Imperfecti, 13. Most of these were 
collected in 1913 ; one genus and eight sjiecies are txew. 

The fpllowing ate of special interest : 

Puccinia inticim Eriks, on TriHcufn vulgiwe L. 

Uropyxis Fraxini {Kotn^ P. on Fmxinus longicuspis Sieb. 

;'et: Zucc., new' for Japah. . 

Gymnosporangium Yamadae Miyabe : aecidia on leaves oi Pyfm . 
'■Malmh,, teieutospdres on branches of Juniperus chimmis h. (2). 

; Phyiophthora infedam (Mont.) De Bnry, on Solmum Melongena 14, 

Mycosphaerella. Yamadai Syd.. (considered by Salmon as a variety 
oi M. Alni), on h.^y^^ pi Eovmid duld$ ^^ 

tefj^Sifm’(Harkin) Sacc,, on Qmrcus glandulifera Bh: 

(i) See also No. 60S, B- Feb. igd : No. 994 * March 1911; Xo. 1529, 'B, May 19^1- 
\ , (2). Sec No, 481, F, May 1914 and No. 578. B, June 1914- , . 
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Dismia nmuUlomis Syd. (new), on living leaves of Fap^s sylvaHm 
L. var. SiehohU Maxim, 

Clastemspomm degeneram Syd. (nevv^), on living leaves of Prunm 
Mmm Sieb. et Ziicc. (i). 

790 ~ Parasitio Fungi from Formosa. — sybow, h. and p., in Annaks Mycoiot^m^ 

VoL XII5 No. 2, pp, 105-112. Berlin, 1914. 

The fungus flora of Formosa was previously quite unknown. The 
writers novr record 50 parasitic fungi collected there between 1905 and 
1914 ; they include ; Uredineae, 44 {13 new) ; Phycomycetes, i; Ascomy- 
cetes, 2 ; Deuteromycetes, 3 (2 new). 

The following species occnrring on cultivated plants may be mentioned: 

Kmkneola Fici (Cast.) Butl., on leaves of fig {Ficus Carica T.), Bromso- 
neiia papyrifem (L.) Vent, and white mulberry {Moms alba T,). 

Ochropsom Sorhi Diet., on leaves of Pyrus sinensis Lindl. 

PMeospora Mori (Lev.) Sacc., on leaves of Morm alba. 

791 ~ lesistaase of Potatoes to Blight (PhyiopMMra infesiam) In lew 

Zealand. — hill, W. S., in The Journal of Agfimlkm^ Vol VIII, No. 4, pp. 370- 

371, I fig. Wellington, N. Z., 1914. 

At the experimental farm at Mouinahaki it has been observed that 
the potato Gamekeeper is very resistant to the disease {PhytopUhom 
infestam), while Up-to-date growing beside it stiflexs severely. The former 
seems to be w^ell adapted to the light soil and damp climate of the locality. 

792 - Commorclal Sulphate of Copper and the Determination of the Copper 

In it. — MaqIj F. and I^ederle, P. in Die landwirtschafiHcJien V mucU-Staiionen ^ 

Vol I^XXXIV, Part 1-2, pp. 129-143. Berlin, April 14, 1914.'; 

The writers examined samples of sulphate of copper (one from 
Switzerland, two from Germany, one from Belgium and one from England) 
at the Agricultural Experiment Station of Augustetiberg, Baden; they 
observed a diference in the behaviour of the samples w'hen crystals of 
equal weight were dissolved in distilled water at room temperature. The 
crystals of two samples took 90 minutes to dissolve, tw o others 1:20 minutes 
and one 85. When these cTOtals were ground, no difference in the time 
required for their solution was observed. In the preparation of Bordeaux 
mixtures with these solutions, after standing one hour some differences 
were noticed,, which on standing longer almost completely disappeared. 
On adding to 100, gallons of these mixtures i lb. of sugar they all behaved 
completely alike, precipitating but little and showing also after standing 
a length of time the same slim\' consistence. The writers come to the con- 
clusion that as far as their practical use is concerned the samples examined 
all have the same value. 

As large well coloured, crystals cannot, without further examination, 
be considered pure (they m'ay, for instance, contain sulphate of manganese) 
the writers consider a qualitative analysis to be indispensable. ' 

For the determination of the copper, content they adopted R. Win- 

{3) Ste No. 58iy B. Hatch 1912. ' {Ed.). 
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disch^s method with sodium hypophosphite, and the method proposed 
by Rhead and recommended by Moser with titanium trichloride. The first 
method almost always gave somewhat too low values ; it is suitable only 
where the saving of time is a consideration, while the titanium trichloride 
method gives very reliable values. 

793 ~ Comparative Spraying Experiments with Several Fungicides against Vine 

Mildew. — BRETSCHiTErDER, A. in Zeitschrift fUr das landwirtschaftUche Vefs'uchswesen 
in Oesterreich^ Year XVII, Part 3-4, pp. 106-118. Vienna, March- April 1914. 

In 1913 experiments on the control of vine mildew {Plasmopara viti- 
cola) were made in various parts of Austria, Bordeaux mixture being 
compared with the following commercial fungicides : Antiperohospora '' 
(2 per cent.), “ Cupran ” (i, 2 and 3 per cent.), “ Cuprosulfid (y2> i a.nd 2 
percent.), Forhin’' (i and 2 per cent.), “ Kupferchlorid^’ (i, 2 and 3 
per cent., apparently identical with the Pasta CafFaro long used with 
success in Italy) ”, “ Perocid” Cefdidyum sulfat ” , 1,2 and 3 percent,), 
and lime-sulphur wash (i : 30 and i : 40). 

These fungicides have also been tried in some places against mildew 
of Cucurbitaceae {Pseudoperonosfora cubensis) and certain fungi affecting 
fruit trees (Fusicladnim, Monilia, Sphaerotheca, etc.). 

The adhesiveness of the various mixtures was generally good ; as 
for the visibility of the sprayed foliage, it was best with Perocid ” and 
Bordeaux mixture and sufficiently good with the other mixtures, with the 
exception of Cupran”, For rapidity of preparation, all the fungicides, 
with the exception of copper sulphate and ” Perocid”, dissolve rapidly. 
\^Cupran” and ” Kupf erchldrid ” dissolve without leaving any reridue, 
*^^rhin ” leaves a little and “ Antiperonospora ” rather more. ” Cupro- 
sulnd” settles very rapidly. Cupran ” Knpferchlorid ” and Perocid " 
have a\ueutral reaction, ” Cuprosulfid” and “Antiperonospora” have a 
slightly acid one, and “ Forhin” is very acid. With the exception of 
” Cupran ” and “ Antiperonospora” none of the mixtures clog the sprayers; 
“ CupTosulfi.d ” and “Antiperonospora.” cause considerable scorching 
of the foliage, “ Cupran ” and ” Forhin ” (one case) also, but in a lesser 
degree, The other fungicides, including the two sulphur preparations, 
are harmless. , 

As regards the fungicidal power of the several preparations, the writer 
observes that the results of the experiments have oidy a relative value, 
because in 1913 onty few localities were visited by a severe attack of mil- 
dew. In the scale of efficiency the first place is held by Bordeaux mixture ; 
next in order of merit are : “ Forhin ” (which proved very good) /“ Perocid ” 
(siifficiently effective in 3 per cent, solution), “Rupferchlorid ” (effective 
■but must be applied in 3 per cent, solution) ; then Antiperonospora ” 
(which did hot completely prevent the appearance of inildew) and la^ 
of all “ Cupran ” and Cuprosulfid “ ,■ which failed .completely/ It Was 
; not |x>^ble to judge the effect of the lime-sulphur wash, becaii^ where 
it was tried mildew had scarcely shoTO itself . . / . / 

Against Pseudoperonospora cubensis all the fungicides that were tested 
.'proved' 'unavailing. ■ / '' ■//','' “ ' v.' : 
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The effect of the aliove fungicides in the control of the fungi of fruit trees 
could not be ascertained ; further experiments are necessary. “Aiitipero- 
iiospora 'b Ciiprosiilfid'’ and “ Citpraii ” are not be taken into consider- 
ation, as they cause scorching even on apple trees. 

The fungicides which deserve being considered in practical work for 
the control of mildew are : “ Forhin ” (which must be placed on the market 
with a more constant composition) T‘ Kupferclilorid” (which is now sold 
in the form of paste, like the Pasta Oaffaro, because under the fotin of 
powder it has not l)een satisfactory), and Perocid’b The latter espe- 
cially seems to have a future before it, because it costs much less than 
Bordeaux mixture ; the other two fungicide,s cost about the same and ap- 
pn)ach more the price of Bordeaux mixture. 

794 ~ The Coitro! 0! Dsmplag-ofl Disease in Plant Beds. — Johnson, James, ia 

A^/'icuUufS’l Experiment Station of the University of Wisconsin^ Research Bulletin 3,1. 

pp. 2g-6x, figs. 1-12. Madison, Wis., March 1014. 

B. inpiiig-off of tobacco seedlings in Wisconsin is generally produced 
by either Pythium De Baryamm Hesse or some species of Rhizoctoma, 
These two fungi can live on a gi'eat variety of hosts, as well as on organic 
matter in the soil 

The special points in the control of damping-off requiring further 
study were : 1} the stre j.gth of formalin sufficient to, give compLte control ; 
2) the relative value of other fungicides ; 3) the value . nd practicability 
of steam sterilization of soi s in the iiekL 

In studying these points, tobacco an I cress {Lepidmm sativum) were 
gT' wii in boxes in untreated soil, in sterilized soil inoculated with the 
organisms and in miinoculated sterilized soil,„ the various treatments 
being applied to die le-iiioculated soils. 

It was found that i-ioo formalin did not kill, the fungus, thougli it 
kept it in cheek for some time. Treating the soil with 1-50 formalin, 
at the rate of two quarts per square foot of soil, will kill the fungi which 
cause damping-off, and hence will prevent the outbreak of the disease 
even tinder the weather conditions most favourable for its appearance. 
Formalin treatment has the further advantages of exerting a slight stirruu 
lating action on plant growth and of killing some weed seeds ; but the for- 
malin costs a good deal and takes some time to act, while the soil dries out 
slowly after treatment. 

Sterilization of the soil by heat has proved the most satisfactory 
method of preventing damping-off from all standpoints, except that under 
certain conditions it^ may be more expensive than formalin treatment, 
1\Tiere a steam traction-engine can be obtained, the sterilization is best 
performed by introducing steam under pressure from the engine below 
a galvanized irpii pan inverted over the seedbed ; the edges of the pan 
should be driven into the soil an inch or so, and the steam applied for half 
an hour or an hour. Sterilization by heat has the further advantage of 
killing all weed seeds and insect pests, and of giving greatly increased vigor 
and ^ growth of the plants sown afterwards. ^ 
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793 - Tbe 1914 Outbreak of Bust on Winter Grain in Bavaria. — Hi!;.a;isrBR, i,, in 

WochmhlaU des LandmirtschtiftUchen Vereins in Bayern, 1914, No. 25. 

In many parts of Bavaria rust on wheat and rye was so abundant 
in the summer as to cause general alarm. The attacks are almost all 
due to Puccinia glmnarmn, P, triUcinaheingonly occasionally associated 
with it. 

.As the ears were particulari3’^ badl}’’ attacked, total losses of crop were 
feared by the farmers ; but the writer points out that the experience of 
1904 and 1911 shows that even a bad attack of yellow rust in the ears msLy 
result in nothing worse than some diminution of ^deld. 

In pre^dous outbreaks the follQ%ving points were observed. In wheat, 
the local varieties are particularly' subject to severe attacks of 3^ellpw 
rust (P. glumarmn) , whilst most other varieties, in particular the pedigree 
ones, remain nearly free. Many of the latter were, however, attacked 
by' black rust (P. triticina), from about the middle of June, but without 
much damage being done. Yellow rust, which is often called spring rust, 
nmy appear as earh’' as the end of April, as it did this year. In rye no 
marked distinctions between varieties as to rust-resistance have been 
observed. 

There is a general consensus of opinion that rust iS much favoured by 
one-sided nitrogenous manuring, especially with nitrate of soda ; this 
observation was, however, made before much care was. taken to distinguish 
the different kinds of rust. In 1904 and this year (1914) it was found, that 
yellow rust was less severe on fields properly manured, even when the .dress- 
ing included sulphate of ammonia or nitrate, than on unmanured land,: 
also, that thin crops were far more severely attacked than an even crop 
covering the ground properly^. Unbalanced nitrogenous manuring, is, 
how’^ever, favourable to yellow rust also, while dressings of phosphates 
have a marked effect in preventing rust ; cereals following a green manure 
crop aie also very little subject to rust. 

The true cause of severe outbreaks of rust is certainly the state of the 
weather. This year, just as in 1904, the outbreak was induced hy the 
fact that in April a number of hot days were followed by frosts or heavy 
dews * then a spell of cool weather checked the growth of the crops, so 
making , thein very susceptible. The local varieties, which grow very 
quickly in spring, were the most severely attacked. Mists seem also 
' very favourable to the spread of rust. The first reports of rust came from 
the same place each year, no doubt showing that the conditions there were 
suitable for an early outbreak, aiid confirming the importance of atmo- 
spheric conditions, 

The writer suggests.the advisability of making a comparative enquiry 
throughout Europe on the .appearance of rust in its connection with varieties, 
soil, weather, etc., with a view to finding out the couiditions leading to, 
epideinics of, 'this disease. ' - 
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“96 - A Fungus Disease @f Peppers {CBpsieam spp,) : CGHeteiricbam «/• 

^FlfUIi — Bancroft, C. K. in The Jourml of Che Board of AgftcuUurc in Briiisk 

Guiamf Vol. VII, No. 3, pp. 130-140. Bemerara, 1914. 

In 1913 the fruits of various peppers {Capsicum) in the experiemeiitni 
area of the Botanic Garden at Georgetown were attacked by a disease which 
spread so fast that some plants lost all their crop. The disease appears 
first in the form of spots at the apex or on the sides of the fruit ; these 
generally form when the fruit is half-grown. Concentric circles then form 
round the point of infection, and eventually the whole fruit may become 
involved, or may fall off. On the affected parts the fruit bodies of a fun- 
gus have been found : this has been identified as Colktoirichum nignmi 
Ellis et Halsted. 

The fungus appears also to make its way down the stems for some 
distance. 

vSome varieties of pepper, such as Long \\diite and Long Red, seem to 
be very subject to the disease, while others are less attacked ; Red Chilly 
and Long Bird seem to be quite immune. 

The treatment adopted was to cut back the infected plants and spray 
with Bordeaux mixture : after the last spraying few fruits were attacked. 
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797 “ The Seale Insects of British Guiana. — bodicin, g. e., in The journal of the 
Board of Agriculture of British Guiana^ Vol. VII, No. 3, pp. 106*124. Demerara, 1914. 
Ill British Guiana scale insects are the worst enemies of cultivated 
plants ; in general they are known as “ blight 

The following species, being widely distributed and attacking a great 
number of cultivated plants, are to be considered as highly injurious : 
Aspidiotm destructor, Lepidosaphes heckii, Isclmaspis longirostris, PseudO" 
coccMS citri and SaisseMa nigra. 

A number of species attack ornamental plants (in particular orchids 
and fernis) in sheltered places ; others, again, are constantly associated with 
certain, crops, as Aulacaspis rosce on mango and Ripmia sp. on sugarcane. 

Many species are undoubtedly indigenous, while others have been 
introduced, especially from the West Indies, with fruits and provisions. 
A notable absence is that of Diaspis {Aulacaspis) pentagona, which is 
common throughout the West Indies. Certain well-knowm species, such 
as Aspidiotus destructor and Vinsonia stellifera, occur on trees and ordiids 
in the virgin forests of the interior, while the most isolated native planta- 
tions are always found to harbour scales, 

A number of natural enemies are known in the Colony. Besides some 
undetermined Hymenoptera, they include: Blastobasis lecaniella Busck, 
Vituk bodUni Byar and V, ioboga Dyax, Lepidoptera whose larvae feed 
on Saisseiia nigra, S. oUae. S, Jmmisphamca md^Ceroplastes floridensis ; 
Cryptognatha nodkeps MshL, Azia trimtatis Mshl. and A, pontibmnii 
Mills. (Coccinellidae), of which the first two attack Aspidiotus desimetor 
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and the thii'd SaisseUa hemisphaerica; certain Neuroptera; and lastly two 
fungi — Sphaerosiilbe coccophila (red-headed fungus) attacking chiefly 
ChiomBpis citri, and Cephalosporium Lecanii (shield-scale fungus) attack- 
ing SaisseUa nigra, S. oleae^ S. hemisphaerica, Coccus niangiferae and C. 
hesperidum. 

The following fifty-one species have so far been recorded from British 
Guiana : 

Chionaspis ciiri Comstock (orange snow-scale), common on the trunks 
and branches of Citrus trees and on castor-oil. 

Howardia biclavis Comstock, common on branches of jasmine {Tabernaemon- 
tana W allichiana) , 

H. biclavis var. detecta Masked, rare on branches of Sapium Jenmanni, 
a native rubber plant. 

Diaspis hoisduvalii Sign., frequent on shoots of plantains and on the 
orciiid Cattleya superha. 

D. echinocacti opuntiae Cldl., recorded in 1893 and Td^<)(^onOpuntia elongcda, 
but not observed since. 

Aulacaspis rosae Bouche (mango snow-scale), common on leaves of mango 
and cinnamon, 

Hemichionaspis minor Mask,, not uncommon on cotton. 

Pinnaspis huxi Bouche, common on leaves of ornamental palms and 
other plants. 

Aspidiotus cydoniae Comstock, occasional on the stems of eggplants. 
A. destructor Sign., abundant and injurious to coconut, banana, almond 
{Terminalia Catappa), scwoqbAo, 

A. diffinis Newstead, described from Bemerara in 1893, but not found 
since in the Colony. 

A. sacchari Ckll., sometimes common on sugarcane. 

M organella longispina Morgan, described from Demerarain 1889, on 
pania sapida, but not found since. 

Selmaspidus articulatus Morgan (West, Indian red scale), common on 
Ciifrws and leaves of Siberian coffee. « 

Chrysomphalus aonidum (red-spotted scale), frequent on leaves of Citrus. 
C. auraniiiM.Bsk., on Citrus. 

C. biformis Ckll., common on leaves of many orchids and on young sisal 
■. plants.' \ 

C. dicty0Spermi Morgan, described from Demerara in 1889, but not re- 
ported since..' , " 

C. dictyospermi vm. pimmlifera Mask., recorded on crotons {Cordiaetmi^ 
at Demerara in 3:893,; but not fohnd since. 

var. described from Demerara in 1893. but 

■not found vsince..'' 

C. Comstock, common on Jeaws of star-apple {ChrysophyUum 

CainMo), oxxiQ.mental palms and mangoes ; occasional on Idav^ of 
V mhber {Hevea brasilem , 

Lepidosapkes beckii li^^ym mtissel-scale), one of the common^t 
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British Gniarin, ocf^nrriBg on CUriiS, Codiaeum, Barbados diiTty 
{Malpigkia glabra), etc. 

L. phimiefonms Boajcii<\ recorded from Demerara in iS€j 2 , but not repoir- 
ted since. 

Ischnaspis longirostris Sign., frequent ou leaves of Idberian coffee, to wliicli 
it is injurious, and on ornamental palms. 

ParkdOFUi zipvpJniS Lucas, occasional on leaves of Citri'.s. 

Oftkezid i'i^signts Douglas, common and very injurious on various Com- 
posites and C-itrm. 

(K praelonga Douglas (croton bug), fairly common on crotons {Codiaeimi 
spp.), mange, Barbados clieny, sugarcane, Sapium Jefinmnni, etc. 

Asterokciirnmn hambusae Bdv., common on bamboos. 

.L fimhniiium Fonsc., recorded from Demeraia in 1889, found 

since. 

A. pitsiiilmis Ckll., common on iea.ves of orchids and akee {Blighia sapida)] 
occasifuially damages Para rubber. 

Lemniodiaspis dendrohii Douglas, described frciii Deuierara in i8c)2 on 
Defidrobiitm and Codiaeimi, but not reported 'Since. 

Cerofido harheri CHF, reported on Schimis terebinihifolms. 

Pseudvcoccits citri Bisso (common meaty bug), very coniinon on Citrus, 
cacao, ferns, Codiaeum and rice ; rare on sugarcane. 

P, nipae Mask., occasional on ccconut and other palms. 

P. mrgidiis Ckll., occasional on egg-plant. 

RipC'fsia sp. (sugarcane meaty bug), common on leaves of sugarcane, 

Tachiifdia lacca Kerr, (the Indian scale producing lake), recorded in 1800 
on Eryfhroxylum Coca in the Botanic Gardeii at Georgetown, 
apparently now" extinct. 

Puhinaria sp., rare on leaves of sugarcane. 

P , pyrifomiis €k\] , (mealy shield -scale), common on guava, avocado aiidi 
omamei ital plants . 

P, simulam CklL, recorded on Licuala gnmdis, 

Ceroplasies dmndakis Cklk, recorded in 11893 on Codiaemn, but not found 
since. 

C. dugesii Towns, recorded on Schinus terebinfhifolms. 

C. jloridemis Comst. (Florida w’ax-scale), common on limes and various 
ferns. 

Vinsonia sklHfera Westw. (glass}" star-scale), very common on leaves 
of coconut and other ornamental plants, on French cashew {Eugenia 
Jambolana), Citrus, and various forest trees of the interior. 

Eucalymmies perjorahis Kewst. (tesselated shield-scale), occasional on 
leaves of coconut and French cashew. 

Coccus hespefidmn h. (common shield-scale), common on Citrus and 
Lil)erian coffee. 

C, mmtgiferae Green (mango shield-scale), common on leaves of jasmine 
(Eugenia pmticulatd) and mango. 

Smssefda begofiiae Douglas, described in 1892 on begonias, but not found , 
since., 
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S, hemisphaefica Targ. (brcAvn shield-scale), common on Liberian coffee^ 
Citrus, gtiava, various ferns, etc. 

5 . nigm, Nietii. (hibiscus shield-scale), very common oxi Sapium Jen- 
manni, Para rubber, ochroe (Hibiscus esculentus), Codiaeum sp.^ 
egg-plant, cotton, sunflower and various ornamental plants. 

S. oleae Bern., common on Citrus, Duranta and various oniameutalplants, 

798 - Injurious Scales from the Seychelles. — green, e. Ernest, in The jourmi 
of Economic Biology, Vol. 9, No i, pp. 47-48. London, 1914. 

In a small coHectioii of injurious insects from the Seychelles, the 
following scales have been determined. 

Aspidiotus ficus Ashm., on leaves of Zamia sp. (Cycadaceae), much 
grown for ornament in tropical countries. 

A. hromeliae on leaves of pineapple. The discovery of this 

species is interesting, as it was previously only knowm from examples found 
on pineapples on, sale in England, probably from the Canaries.- The 
amount of infection appears to show that it may do a good deal of damage. 

Lecannm hesperidum L. and L, tessellahm Sign., on lea^ves of water 
hyacinth (Eichhornia crassipes = E. speciosaf As this plant is yery 
harmful, in blocking canals and rivers (i), the scales must be considered 
useful in this case. 

L, hemisphaericum Targ., on leaves of Justicia Gendarussq. Many 
species of the genus Justicia are shrubs with ^-ery ornamental flowers ; 
they seem to be particularly subject to the attacks of scales, in Ceylon 
chiefly Orthezia insignis. L. hemisphaericum is a cosmopolitan species, 
attacking almost all plants except Coniferae and Graniineae, 

799 - Experimental Demonstration of a Difference In Biological Bace between 
the Phylloxera of the South of France and that of Lorraine : PeriiymbisL 
(Phylloxera) yUifolii pervasiairix* — burner, carl, in Zeitschrift fUr 

, mgemandie Eniornglogie, Vol. I, Part I, pp. 59-67. BerHn, 1914. 

As the writer had previously observed differences betw^een the beha- 
viour of the phylloxera of Villers TOrme (Lorraine) and that of the South 
of Erance towards certain varieties and species of vines, he proposed to 
determine by means of experiments with both kinds of phylloxera whether 
the differences observed were due to a difference of race or to the different 
climate or nutrition of the insect. With this object in view, American 
vines and their hybrids with European vines were infected with phylloxera 
fmm Lorraine at Villers FOrme, while in a French vineyard at Pagtiyr 
sur-Moselle (near the ; frontier) gall-producing phylloxera brought ex-, 
pressly from the south of France were used. The vines came from the same 
mother plants, were of the same age and had ail been grown in Lorraine. 

. Aliy difference in the susceptibility to attacks in vines of the same variety 
^eoiild thus be due only to some biological difference in the phylloxera 
rru^ed' to,, infect them.' ^ ‘ . 

' The experiments showed that biological differences really exist and 

,ri)--See'No. 333, B. , April, 1913.- ' , (M), ' 
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reveal tiieiiiseh’es in the repulsion shown by the phylloxera of I/orraiiie 
to certain vines which are attacked by the P'reixcli phylloxera. The writer 
therefore considers the f.orraine phylloxera as a distinct race (the Pe-fvasta- 
tpix race). 

Among the results of the experiments the following are to be mentioned. 
At Yillers I'Orme the following varieties inoculated with Lorraine phyllo- 
xera proved complete^ immune and showed no galls on the leaves or 
nodules on the roots : Riparia Gloire de Montpellier, Riparia X Riipestris 
107 Geisenheim, Riparia X Rupestris 3306 and 3309 Cottderc, Riparia X 
Chassela,s 24 Laqiieiiesey, Cordifolia X Rupestris 19 Geisenheim. Isol- 
ated small fertile galls together with sterile galls and punctures and occa- 
sionally small Jiodosities wrere found on xlramon X Rupestris Ganziii No. i. 
A regular formation of larger or small nodosities, together with the absence 
of leaf galls, was shown b\ Riparia X Rupestris 175 Geisenheim, Riparia 
X Rupestris ior-14. Richter, and Riparia X Cunningham 533 Oberliii. 

These varieties all showed normal formation of galls and root nodo- 
sities when inoculated with phylloxera from the South of France, with 
the exception of Aramou X Rupestris Gauzin No. i, which behaved in 
the same waj to both races (x). 

Whether the Pervastatrix race has arisen through adaptation to iCuro- 
pean vines or already existed in America on the I/abrusca vines so closely 
allied to European vines, has not yet been decided. Apparently climate has 
not had any noticeable inlluence on its development. 

Notwithstanding the very numerous infection experiments made 
under vaiyyiiig conditions, it has never been pOvSsible to get the Pervastatrix 
race to adapt itself to one of the completely Immune vines ; it may therefore 
be assumed that it is impossible for the Pervastatrix race to readapt itself 
from its usual host |>lants (European and Labrusca vines) to plants im- 
mime from its punctures, because on the latter it dies. 

In the cross between immune and susceptible vines, invuiiiiiity ap- 
parently behaves as a dominant character. 

Inoculations of immune vines with root ph3dioxera coming from Alsace, 
Wiirttemberg and Saxony- have never led to infection, so it may lie con- 
cluded that the Pervastatrix race has a wide distribtition in Germany. 

The writer divides the vines so far examined as to their l,>ehavioiir 
towards the Pervastatrix race into the four following groups ; 

I. Immune vines, embracing many pure races of Vitis riparia {vuP 
pins), as well as V. mhra and the races of F. Berlandieri ; then a number 
of hybrids, for instance Riparia X Rupestris Couderc 3306 and 3309, 
Geisenheim 107, Cabernet X Rupestris 33 a i, Cordifolia X RupestriS' 
Geisenheim lo and 20, Hybrid Frane, Hybrid Droinois, 


(i) ilecentiy vines whicli had proved immune to the pervastairix phyiloxera after 
repeated inoculaliotis (1912 and 1913), were inoculated with phylloxera from ■ the South 
of France and immediately showed the formation of root nodosities. 

{Anthon* mU): 



INSECT PESTS : PREVENTION AND CONTROL IO97 


2. Vinm subject to attack 

a) Vines sligMly attacked, generally quite free after the winter 
(resistant vines) . To this group belong the following : Aramon X Rupestris 
Gansin No. i, Mourvedre X Rupestris 1202, Aramon X Ripaiia Teleky 
143 B, Riparia X Gamay Oberlin 595 and 604. 

5 ) Vines wHch permanently show leaf galls (mostly sterile) and 
root nodosities, but which for the most part are resistant : Riparia X 
Rupestris 101-14, Riparia X Vinifera 44 Raquenesey, Madeleine royal X 
Riparia 33 Taquenesey, 

c) Normally attacked vines (fertile galls and root nodosities), suscept- 
ible to permanent infection, and easily attacked : Vitis vinifera and F. 
silvestris (European vines) ; then F, Lahrusca with its hybrids, and the 
American vines ; F. arizonica, V. Berlandieri V. cordifolia, F. monticola, 
F. pdmata, V. rupestris and F. Solonis. This group also includes several 
Asiatic vines and numerous hybrids: Berlandieri X Riparia, Rupestris X 
Vinifera, Riparia X Eabrusca, etc. 

According to the writer it would be strongly advisable to impose 
the greatest limitation on the introduction of foreign vines into Germany, 
on account of the danger of introducing the phylloxera from the South 
of Europe. 

Soo - Hymenoptera Farasitie on Aphis euonjmif the Beet Aphis (i). — ma* 

LAQUIN, A., and MoiTife, A., in Comptes midus hebdomadaim des Seances de la Soctele 

de Bioh^kt Vol. EXXVI, No. 16, pp. 803-805. Paris, 1914. 

So far seventeen secies of Hymenoptera have been found to parasitize 
Aphis emnymi They are as follows : 

Aphidiidae: gen. Praon (one sp. near P. abjectus Halid.) ; gen. Trioxys 
{T, auctm Hold., T. heraclei Hald.) ; gen. Aphidius {A. crepidis Hald., A, 
Mfticae Hald. and two others). 

Proctoirupidae : gen. Lygocerm (£. antenmlis Kief., L. rufipes Thoms.); 
gen. Sceliolina (two undetermined species). : 

Cynipidae: gen. Allotria (A. minuia Hart, and two other spp, unde- 
termined) ; gen. Alloxysta (A. cmssa Cam.). 

Chakididae : gen. Encyrtus (one sp. undetermined) ; gen. PUromalus 
(one sp. undetermined). 

The two commonest species axe Trioxys auctus and Aphidius crepidis. 
They attack chiefly apterous individuals of the aphis, laying one egg in 
each ; the act of oviposition takes two or three seconds. The parasitized 
aphis shows no unusual symptoms for three or four days, and if not adult 
continues to grow and complete its metamorphosis ; after this it becomes 
sluggish, turns from black to pale olive-green and finally to brown, swells 
up and dies. The dead body is almost spherical and adheres to the leaf by 
means of 'a sticky liquid, thus presenting a very characteristic appearance. 

r. auctus takes three weeks to develop, while the aphis reqtdres fifteen 
To- eighteen days, according to the weather; other parasites {Aphidius, ^ 
Encyrtus) take about as long as Trioxys. 


{iJ’See also No, 296, B, Marcli X9r4. 
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In aiituiiiii, the latest Hymeiioptera deposit their eggs in the sexual 
female aphids, then living on spindle [EuonyMiis europdeus). The females 
pass the winter on the twigs, and the Hymeiioptera emerge from, the para- ^ 
sitized ones towards the end of March or in early April ; the healthy 
Aphis emnymi appear early in March. 

The pupa of Trioxys within the aphis is protected by a white silky 
covering, whereas that of Allotria is coveted only by the empty skin of 
its host. 

As showing the importance of these parasites, the writers refer to 
the two foliowring cases of infection : 

a) On the 9th and 19th of June, 1913, tv/enty individuals of Trioxys 
Miicius of both sexes were liberated in a breeding-cage containing two 
beets whose leaves were infested by about a thousand aphids ; on the 
211 d of J uly more than 500 showed the characteristic appearance of being 
parasitized. 

h) 111 a small garden, plants of Euonymus, beets, Lysimachia vulgdris, 
Epilohium thistles, etc., were covered with aphids; at the 

beginning of July some thousand indmduals of Trioxys amtus and vTpM- 
dins crepidis were liberated : by the 15th of August it was almost impossible 
to fold a limng and healthy aphis ; some stems of beets for seed showed ■ 
over 300 parasitized aphids. 

801 ~ lew Speeles 0! Aphelinm Parasitic on Injurious ApliMs In lussia (i). 

— KurdJumov, N. B., in Rewe Russc iREniomolope, 1913, Vol. XIII, No, 2, 
pp. 266-270. St. Petersburg, 1913. 

Four new species of Aphelinns {Chakididae) have been bred from 
injurious aphids at the Poltava Experiment Station. They are as follows : 
A. ioxoptempliidis and , 4 . Jlavipes from Toxopiera gramimm Rond. ; A. 
hofdei from Br achy coins noxius Mordw. ; and A. atripUcis from Aphis 
chenopodii Schrank. (A. atripUcis h,). 

S02 - Two lew Genera of Hymenoptera Parasitic on Ecioedemia. — Eohwer 

S. A., ill Psyche^ Vol, XXI, No. 2, pp. 79*81, figs. X'2. Boston, Mass., 1914. 

The writer describes two new genera of Hymeiioptera, AnomopUrm 
and Centislidea, each represented by a single species ; these genera belong 
to the sub-family Liophronimc, and come near CentisUs, 

Ammoptems fasciipenrds is parasitic on Ectmdemia phloeophaga Busck, 
and Ceniistidea ecioedemiae on E. castanme Busck, both of which are inju- 
rious to sweet chestnuts in Virginia. 

803 - Hemigia repanda (Lepidoptera), injurious to Crops In Sao FauiOjBraziL 
— Hempel, Adoepho, and D’Utria, Gustavo, iii 0 FazemUiro^ Year VII, No. 3, 
pp. iio-iir. Sao Paulo, 1914. 

Remigia repanda is widely spread in the State of vSao Paulo ; its larvae^^ 
are very voracious and feed chiefly on Gramineae, in particular maize,, 
rice and sugarcane. The moth has a number of broods in the year. 

(iii,). 


(i) See also No. 294, B, Marcii 1914. 
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; To prevent attacks, one measure is to bum off the vegetation of waste 
places, in which the eggs are laid. 

^ If a crop is attacked, aceto-arsenite of copper may be used as a spray 
(2 lbs. per 100 gallons of water, with the addition of 2 lbs. of soap and 4 lbs. 
of sugar, or i gallon of molasses, to make it stick). For grass crops i lb. 
per 100 galls, is enough. In some cases it may be worth while to burn off 
a crop and plough, it under, so as to destroy the larvae and pupae and pre- 
vent subsequent attacks. 

To stop the larvae spreading, trenches may be dug round the centres 
of infection. A belt of quicklime on the ground will also stop them. 

Many birds are useful in destroying these larvae. 

504 - The lesser Bud- Moth (Recurvstria jtanelia) on Apples in Michigan. 

— Scott, B. W., and Paine, J. H., in Journal of Agricultural Research^ Vol, IJ. 

No. 2, pp. 161-162. Washington, D. C., 1914. 

In the spring of 1912, during spraying experiments on apples at Ben- 
ton Harbour, Scott noticed serious damage caused by small larvae to the 
hife of unsprayed trees ; in one neglected plantation in the neighbour- 
hood, the insect was largely responsible for a complete loss of crop. The 
damage was attributed at the time to the eye-spotted bud moth {Tmetocera 
ocellana Schiff.). 

In 1913 the life-history was followed out ; various differences were 
found between the insect from Benton Harbour and T. ocdlana. On exa- 
mining the adults, A. C. Busck referred them to Recurvaria oraiaegdla, 
described by him in 1903 ; further research by Busck and the writers has 
shown that this is identical with the European R, nanella 'H.ixhn, (known as 
the lesser bud-moth), so that R. crataegella is to be considered a synonym 
of this. ‘ 

European authorities had recorded this species on apple, pear, apri- 
cot, peach, cherry and plum. According to Staudinger and Rebel (1901), 
the distribution in Europe is : C. Europe, Sweden, N, Spain, S, France, 
C, and N. Italy, Dalmatia and S. W. Russia. 

505 fr Copetis citricola, a New Scale infesting Citrus Trees in California. — 

CAMPBEEi^j Roy B. in Entomological Neufs^No. S, 222-224, PinladelpMa, 1914. 

In 1909 a scale was found on citrus trees at Claremont which appeared 
to differ from tile common Coccus hesperidum It* ; it was first referred to 
€* longulm Dong, and then to C. elongaius Sign., hut the writer has re- 
cently determined it to be a new species, which he names C. citricola. 

It is so far known only from leaves and branches of Citrus. The young 
scales mostly settle down on the leaves, but when half grown they migrate 
to the twigs. Hone have been found on branches more than half ah inch 
in diameter, and they are confined to the lower branches. When the scales 
are abundant, as often happens, they fit over one another in a characteristic 
way, like tiles. 
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Tile insect has recently become mticli more abundant, and has been 
found in many fresh localities in Southern California, in the I^wer San 
Joaquin valley and to a sBght extent in the vSacrameiito valley. It has 
probably existed for some time in California, and may very likely have 
been confused with C. kesperidum. 

The writer gives the systematic and biological characters distingmshing 
C. din cola from €. hesperidum and C. elongatm. 
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